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Suit up! 


As you can likely guess, | like a good suit. thousands of words each month. But 
I'm not alone in the desire to suit-up to whatever he does, he does look good 

face all that life has to throw it me, and | doing it. 

can’t deny that a sharp three-piece gives So I'm not alone, and nor is he, as 

me a pretty good edge in most situations. you'll discover in this month's Engine 

It’s something that I’m sure Agent 47 can Room. We go in depth into Hitman: 

agree with. Absolution’s amazing new crowd Al 


Of course, the challenges of his daily life technology, and we're sure you'll agree 
are probably a bit more complex than hitting __ it's going to add a whole new level 


deadlines and spinning out a few tens of tracking and eliminating targets in 
the game. 


Speaking of tracking targets, one thing 
you really should be doing is a couple 
of hot new comps on our site. Cooler 
Master is giving away a mess of gaming 
and PC gear, and we'll have a very shiny 
Acer Predator competition very soon too! 
These should definitely be in your sites. 

Finally, a bit of sad news. This is my 
Deputy’s last issue with Atomic. Justin 
Robinson is moving on; he is going 
to be severely missed, and in the four 
years he’s been on the mag, become an 
amazing journalist. 

Wish him luck, just like | do. 
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- True 5.1 Surround Sound 
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Big Huge Games & 38 Studios 
lay off all staff, Amalur ‘failed’ 


It’s another packet of doom and gloom, as the makers of 
Kingdoms of Amalur get laid off amid serious financial woes. 


bi 


Well, that’s some sucky news. Last month, 38 
Studios laid off allits staff, and all of Big Huge 
Games’ team as well. 3 
Amid ongoing financial issues involving 

state loans and relocations, company owner 
Curt Schilling seems to have pulled the plug. 

~ Gamasutra revealed that the following email was 
sent to all employees overnight. 


The Company is experiencing an economic 
~ downtum. To avoid further losses and possibility 

of retrenchment, the Company has decided that 
a companywide lay off is absolutely necessary. 

These layoffs are non-voluntary and non- 
disciplinary. 

This is your official notice of lay off, effective 
today, Thursday, May 24th, 2012. 


The company had only just: managed to pay. 
off a $US75 millon loan to the state of Rhode 


ere: Fa 


Island, but many staff were still going unpaid. - 
In'a statement, Rhode Island Governor Lincoln 
Chafee claimed that Kingdoms of Amalur 
simply ‘failed’. He claims that the game. 
needed to sell three million copies to break 
even; it only sold just:over a million. 

What's really odd is that just a little while ago 
EA, Amalur’s publisher, was talking of strong 


financial results based in part on “successful 


launches” of games including Amalur. And yet, 
for the developer, the game's not come close 
to making enough money. ‘ 

Regardless, there’s some hope. Twitter was 
alive with job offers on the hashtag #38 Jobs 
at the time, including a big recruitment drive 
from Turbine, makers of the free to play MMOs 
Lord of the Rings Online and Dungeons and 
Dragons .Online. 

We wish luck to the 379 affected staff. 


EB Games Expo tickets on sale now! 


If there’s one must-attend event in Australia for 
gamers of just about every stripe, it has got to be 
the EB Games Expo. 

Once an industry only retailer event, last year 
it was opened to the public on the Gold Coast, 
and was a huge success. Following that, the 
Expo's been moved to a bigger venue at Sydney's 
Olympic Park from the 5th to the 7th of October, 
and tickets to the giant festival of gaming are on 
sale now. 
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The EB Games Expo is open to the public again, and this year it’s 
coming to Sydney's Olympic Park. 


Every major publisher will have booths with 
never before seen demos of the hottest games, 
there’ll be hands-on opportunities with a lot of 
titles, and a huge amount of stuff to see and do. 
Not to mention a mess of bumpf, great deals 
from the EB Store on-site, and a chance to get a 
taste of the industry at its most excessive. 

Tickets will be on sale at the official site (www. 
ebexpo.com.au), and start at $39.95. 


FROM ATOMIC 


ONLINE 


| do like it when magazine send - 
traditionally the day we decide Post of the 
Month, so it can be included in the print 
edition - and the last day of the month 
coincide. It means we get to judge a full 
month of forum awesomeness. 

And this month has had some pretty 
damn shiny stuff, and it’s certainly helped 
brighten up deadline day. Cool Atomicans, 
great content, giving away a set of Razer 
Elektra headphones... what’s not to love?! 
And this month, all the love goes to... 


The impressively-named xyzzy frobozz 
(who | am pretty sure is one hoopy frood), 
for his excellent walk down memory lane 
with the classic Microbee. Ah, takes 
me back. 
http://forums.atomicmpc.com.au/ 
index.php?showtopic=49881 &st=0&#e 
ntry999803 

Well done! 

As usual, xyzzy does not stand alone. 


Morgoth goes into insane and awesome 
upgrade detail. 
http://forums.atomicmpc.com.au/index. 
php?showtopic=40141 &st=0&p=804774 
&#entry804774 


And TinBane (what's he got against tin 
anyway?) shows us some more fantastic 
patience and debating skills. 
http://forums.atomicmpc.com.au/ 
index.php?showtopic=49503&st=120&p 
=995776&#entry995776 


Nice work all round, folks! 


The first dreaded list of | 


tinker with the mechanics of Di aL 


In many ways Blizzard is a developer built upon 
iteration — the notion that you implement a feature 
then endlessly tweak until it is perfect. What 
results is the finely honed gameplay, interface 
and control responsiveness that the company 
is famous for (as well as the endless release 
delays that it is infamous for). The danger is that, 
like anything constantly polished, it will end up 
smooth and textureless. 

Anyone who played World of Warcraft knows 
just how infuriating iteration can be — abilities 
suddenly changing overnight, or certain stats 
being rendered invalid. At times there seemed 
like there was a war being waged between the 
developers and players, as Blizzard desperately 
tried to keep the game balanced in the face of 
players pushing the boundaries of their abilities. 

It.can sometimes be a good thing — just ask 
anyone who raided as a Paladin in the days 
befére blessings became class-wide, or mages 
who logged on hours before a raid to conjure 

_water three lots at a time. Other times it causes 
massive issues to people just playing the game 
as it appeared to be designed. This has involved 
everything from rogues stacking agility to reach 
unhittable levels of dodge, melee dps piling on 
armor penetration gear at the near exclusion of all 
else, or healing spells having mana costs hiked 
because the design goals involved using more 
than a handful of spells. 

In many ways this is expected because 
WoW is a Massively Multiplayer game, one that 
combines PVE and PVP aspects. But this kind 
of tweaking and twiddling is already beginning in 
Diablo Ill, an inherently singleplayer experience. 
Over recent days the process of hotfixing (http:// 
us.battle.net/d3/en/blog/5825330) has begun 
rendering certain abilities useless, purely because 
Blizzard wasn’t happy with the diagnostic data it 
was receiving. 

Not only have some abilities been tweaked, but 
a couple have been rendered intentionally useless 
by hotfixes (http://us.battle.net/d3/en/forum/ 
topic/5271780011), with promises that they will 
be properly changed in future patches. One big 
issue here, and something that also happened 
with such changes in WoW, is that the ability 
descriptions in the game have stayed the same. 
In order to know that the button you have been 
pushing for a week has been deliberately broken 
you need to keep an eye on the Diablo III forums. 

If you are a hardcore Diablo player this might 
seem to be ano brainer, but to the vast majority 
of the 6.3 million owners of the game, it isn’t. That 
means the button you have been hitting happily 
since launch not only no longer does what it says 

on the label, but there is no indication anything 
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, much li 


, it involves you paying close attention to 
patchnotes and re-reading the tooltips). 

We hope that this is just initial tweaking, much 
like an initial patch that drops a few weeks after 
the launch of a non-online game. After all, Blizzard 
has never shied away from making drastic 
changes to gameplay with major patches for 
its games. But given Blizzard's iterative history, 
we wony this is the beginning of a WoW-like 
tweaking of abilities, making the game feel like a 
seesaw where you never quite know what your 
buttons actually do. 

But the big question it raises with us is that, if 
this is inherently a single/cooperative game, who 
gives a fuck if an ability is overpowered?! It isn’t as 
though players aren’t going to be allowed to join 
a coop game if they don’t have a certain ability, 
and with Diablo's supposed flexibility of playstyles 
and gear choices how does invoking ‘design 
goals’ and ‘budgets’ actually make much sense 
anyways? 

It takes the lack of mod-ability and other 
criticisms levelled at the game to a new plane. Not 
only does the end user no longer have the ability 
to tinker with the title, but also has no control 
over playing it the way they want to — with no 
guarantee that way will be viable in the future. 

One can only hope that this is just post-launch 
tweaking — after all, Blizzard was so careful to 
hide away most of the game that its beta had 
but a fraction of the content in it. But if hotfixing 
and changing abilities in future patches is the 
long-term plan, then what happens once the real 
money auction house goes live? 

Blizzard may well have developed a thick 
skin, given the general level of angst and vitriol 
that infects their game forums, but one suspects 
the combination of constant iteration and a real 


WARE) 


Soc 


money auction house opens up a whole new 
potential for outrage. No longer will it be WoW 
players screaming ‘Shaman need more buffs!” or 
Diablo Ill players complaining about Error 37, but it 
could potentially be players legitimately pissed that 
the gear that they dropped real cash on has been 
rendered invalid because stacking certain stats 
broke Blizzard’s spreadsheets of expectations. 

On the other hand, it is likely that this real 
money Auction House is also part of the reason 
Blizzard isn’t letting characters just be awesome. 
Perceived differences between characters could 
affect the ability to farm for those high ticket items 
on Inferno difficulty — but again, in the end does it 
really matter if those wanting to try and earn some 
dollars on the Auction house prefer a certain 
Class? You can almost guarantee that these 
people will happily create a character specifically 
for the purpose of making money — decking them 
out in the best magic finding gear they can source 
and endlessly killing that one pack of mobs that 
seems to be most financially lucrative. Even then, 
it still doesn’t affect those just wanting to play the 
freaking game. 

Even worse, we haven't even seen Player vs 
Player content be implemented in the game yet. 
The eventual addition of PVP will inevitably bring 
with it a whole other set of spreadsheets, and the 
potential for even more hotfixes. 

For all the debate over whether Diablo Ill is a 
massively multiplayer game, or a heavily DRMed 
single player one, it looks like Blizzard has decided 
to treat it as the former. It just needs to be extra 
careful that it doesn’t fall into the small trap of 
endless tweaking and twiddling, which will just 
frustrate those who just want to have fun killing 
shit and finding sweet, sweet loot. After all, isn’t 
that what Diablo is supposed to be all about? 
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Maley MOD MATTERS 


MODIFICATION 


With Ashton “Two mods are better than one” Mills. 


Bal’ Ti’s nu ship textures 


Sword of the Stars 2 


www.atomicmpc.com.au/138_Ship_Textures 


A the train-wreck that was the Sword Of 
the Stars (SotS2) release late last year that 
saw a largely incomplete game sold to the public, 
Kerberos has been working hard to amend its 
mistakes. Now, some six months later, the game 
is mostly playable and modders have already 
started to work their magic. 

One such modder is BaL~Ti, a texture artist 
who previously made texture replacements for 
the original Sword of the Stars. While the default 
ship textures are still beautiful and really give a 
sense of atmosphere for SotS2, Bal~Ti’s ship 
textures seem to take them to another level 
(the Tarkan Tribal set especially). Striking a style 
between classic sci-fi metallic warships of doom 
and the inherently alien nature of many of the 
races (well all except Sol Force, aka Humans), 
BaL~Ti'’s textures fit brilliantly with each race, 
though he’s so far only released texture packs for 
the Liir, Sol Force and Tarka. 

BaL~Ti has also included a blank badge 
texture, which is an excellent idea: many players 
feel the new ‘neon’ badges that display your 
race’s coat of arms are over the top and detract 
from the game, so Balti has provided a blank 
(empty) badge to replace these. Usually you can 
pretty clearly see your ships in battle, not only 


because they're race specific, but because they 
blend with your chosen colour when you set 
your race for a game, so the badges aren't really 
necessary. 

SoTS2 is, as before, still not quite finished yet 


mow 
(LO) 
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but if you’ve been braving the betas and want 
some new eye candy to drool over, BaL~Ti’s 
textures are simply gorgeous. Note if you play 
Sol Force, be sure to grab the small fix listed 
further down on the first page. ((' 


Wreckage 


ame Crysis: Warhead 
URI www.atomicmpc.com.au/138_Wreckage 


S ince its release, Crysis has always been 
an awesome vehicle for modding, with a 
metric butt-load of mods for the original game 
and expansion pack Warhead to improve and 
enhance gameplay, as well as entirely new 
maps to enjoy and, in some cases, entirely new 
stories and campaigns too. 

Wreckage falls squarely into the latter, 
offering a multi-level campaign complete with 
its own story and even cinematics featuring 
voice acting. In fact Wreckage has been years 
in development, and although technically the 
third part of a well-made trilogy, Wreckage has 
gained the most attention for its polish and 
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visual flair. 

Right from the start you’re thrown into the 
action as you abseil down from a helicopter 
into a fire-fight that has you surrounded, which 
pretty much sets the pace of the whole mod: 
lots of action, excellent vehicle combat, and a 
story that ties it together and pulls you along. 

If you speak German you might enjoy it more, 
however, as the German development team 
naturally recorded the voice-overs in German — 
though there are English sub-titles. We didn’t 
mind it though, as it gives a different feel to the 
game to be immersed with a group of fellow 
German bad-ass soldiers. 


MAXIMUM POWER COMPUTING 


PATCH 
Notes 


Mount and Blade: Warband Patch 
v1.1xx to v1.153 


Mount & Blade Warband: Napoleonic Wars 
Patch v1.004 


rFactor 2 - Open Beta 


Patch v69 to v85 


Kabod Online 
Patch v18 to v19 


Strategic Command World War I: 
The Great War 1914-1918 Patch v1.05 


Heroes of Might & Magic 6 


Patch v1.3 to v1.4 } 


On its own the mod is about 280MB to 
download if you own Crysis: Warhead, however 
impressively it’s also available stand-alone — 
that is, if you don’t own Crysis: Warhead 
you can still play the mod, as the full engine 
is included in the 1.9G stand-alone version. 
Which means, if you haven’t had a chance to 
enjoy the Crysis engine or a quality mod built on 
it, there’s no reason not to grab Wreckage. Just 
make sure your PC is a little bit beefy, because 
just like the original game, it’s still demanding 
enough to bring some PCs to their knees. 
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GEARBOX 


All the coolest gadgets & gear. 
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selk’bag Classic G4 
~ Price: $198 
ebsite: www.atomicmpc.com.au/138 _ 
» selk’bag 
’ This is either a good idea, or a terrible one. 

Essentially a wearable sleeping bag, 
the selk’bag Classic claims to provide 
comfort and warmth no matter where 
you are — whether lounging around at 
home playing games, or out and about 
camping (strangely it’s pictured being worn 
in the desert — we don’t really recommend 
that usage!). There's openable air vents to manage 
temperature, it's rated to -9°C, and you'll be able to 
cut down on heating costs. 

Just forget about having people over while 
you're wearing it. Or wanting to leave your own 
personal warmth cocoon. Rather dubiously, there’s 
no mention of a poop chute or front door — you 
may have to take the whole getup off every few 
hours. But hey, you’ll be comfortable! 


Samsung Navibot S 
SR898 


Price: $1299 
Website: www.atomicmpc.com.au/138__ 
Navibot 
It's the dream of every mad scientist: 
an army of robotic minions to do your 
® bidding. While we’re not quite at the 
stage where you can have all your 
chores carried out by robots (and 
that’s probably a good thing), some 
can be handled by these cute little 
bots — such as the deathly boring 
chore of vacuuming. 
Enter the auto-dust-dumping 
and visual-infrared-hybrid-camera- 
location-mapping Navibot SR8980, 
which keeps track of where it’s cleaned, 
Cleans up after itself, and (theoretically) 
never forgets to charge itself back up. It’s 
got HEPA filters for those with allergies, and 
in time, may even be able to feel love. The 
only thing we don't love about the Navibot is the 
Price — but given time this tech will trickle down for 
us mainstream chore-avoiders. 
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3 tar Trek: TNG Season 1 Blu-ray 
ce: $85.95 


ebsite: www.paramount.com 

tekkies rejoice! As of August 2012, we'll be able to grab the 25th anniversary edition 

if Star Trek: The Next Generation on Blu-ray, giving access to the entire first season 

| delicious high definition. Not only have the original special effects been redone with 

jodern techniques to enhance their awesomeneity, but TNG S1 on Blu-ray also 

features full 7.1 DTS-HD Master Audio for such high levels of clarity that you can hear 

> Jean-Luc’s finger whoosh through the air as he exclaims “engage” (we presume). 

With exclusive archival footage, behind-the-scenes remastering stuff and gag 
reels, this is a must-purchase. 


Check the Classification 
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Sony DSCHX20V 


Price: $499 


Website: www.atomicmpc.com.au/138_HX20V 

Cameras are in a funny place in the market — with most smartphones 
including a half-decent sensor, they're struggling to make their 
presence known. For now however, luxury models such as the Sony 


to replace some of the features on offer. Imagine cramming a 20x 


good low-light performance (though the lens is only F8.2-5.8), comes 
with image stabilisation, and detects up to eight faces per shot. With 
320 pics per charge (or 160 minutes of runtime), an 18.2MP sensor 
and the ability to record high-bitrate 1080P video, products such as 
this still very much have a place in the market. te 


PS3 Wireless Rifle 


Price: $79.95 Website: www.bluemouth.com.au ee 
If you've ever looked at your PS3 Move controller and been jealous of the Wises 
variety of gun-shaped housings, be jealous no longer. Bluemouth are (as of mi 


of $79.95 — that is, until you realise the housing has a controller built 
in. Offering all the buttons and other functions you're used Y 
to, including a vibration motor, plus the enhanced | 


accuracy of the Move controller, you'll be f 
sniping with the best of them (in titles o oF 7 
that support Move, of course). ee a 
oh 
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DSCHX20V are pretty comfortable, as smartphones will never be able 


optical zoom lens in a phone? Can’t do that. The sensor also promises — 
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Audio Files: 


Broken Down 


Jake Carroll breaks some uncomfortable news to audio addicts. 


I‘: odd that nostalgia is associated with that 
unmistakable washed-out sound of heavily 
compressed audio from yesteryear. For some 
fun, we suggest going back through your oldest 
MP3 files and having a close listening session. 
You may be shocked. Compression itself isn’t 
that interesting though, so we're going to stray 
off that path, disobey the signs and probably 
feed the wildlife. We'll talk audio quality metrics 
first, but then we’re going to step into the barely 
rational world of psychoacoustics. 


The iPod Effect 


If you browse the lossless audio format forums 
these days, the most heinous of insults is most 
definitely the ‘iPod ear buds’ slur. Bandied 
around from one forum user to another, it’s a way 
of suggesting that you are less an expert but 
more of an amateur; a consumerist, mainstream, 
compressed audio-toting hipster. Such brutal 
words are, unfortunately, not far from the truth. 
Portable music players full of compressed or 
‘lossy’ (which has been a ‘real word’ since 1946) 
formats have created a generation of music 
listeners who settle for less. 

On the other side of the fence sits the music 
listening community who cling to the purist 
values of audio production, technology and the 
very art of engineering a well-constructed piece 
of art. Known as audiophiles, these people are 
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akin to the hardcore overclocking enthusiasts, 
where the quality and cost of components 
can always be justified by the above-average 
outcomes they provide. 

As it stands, computer users have a range 
of very capable sound cards now available to 
them on the free market. With every card out 
there now supporting extremely high-resolution 
audio, multi-channel surround, optical inputs and 
outputs, internal digital signal processing and 
environmental modelling, one has to question 
what we can actually appreciate and what 
we cannot. Are we physiologically capable of 
appreciating it? 


What we actually hear 
Debated for many years, the capability of human 
hearing differs from person to person. It differs 
based upon age, race, environmental exposures 
and even gender. If scientific literature is to be 
believed, the most well agreed-upon range that 
humans can hear is between 20Hz (cycles per 
second) and 20,000Hz (20kHz). 

Some real-life examples can be found here: 
www.atomicmpc.com.au/138_Headphone_Test 
www.atomicmpc.com.au/138_Hearing_Range 

Even younger people can hear only to around 
the 18kHz range, and 20kHz at best in rare 
cases (anecdotally, through hearing tests and 
longitudinal studies). 


The $25,000 MSD M203 amplifier. It'll 
blow your ears apart, and your bank 
account. Sounds great though! 
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This begs the question, what is the point in us 
being able to purchase a sound card that can 
output with audio frequency responses between 
10Hz and 90kHz, if we can only reliably (if we're 
lucky and unusual) hear between 20Hz and 
20kHz? From a purely pragmatic perspective, 
there isn’t a point and it’s not worth our time, 
and our first reaction is to dismiss it as marketing 
hype — but as usual, there is more to this story. 


Sound quality factors 
Ostensibly, audio quality and high fidelity audio 
rely on a few factors. 


e Frequency response of the output device/ 
DSP/amplification equipment (in Hz/KHz). 

e Signal to Noise Ratio or SNR (Measured in 
decibels, dB). 

e Bit depth or audio resolution (Measured in bit- 
level increments). 

e Total harmonic distortion (measured as a 
percentage of Hz response metric). 

e Psychoacoustic perception (to be 
discussed later). 

e Timing/clock jitter. 


Frequency response metrics rely purely upon the 
quality of the components and output hardware. 
The frequency response of an output stage or 
amplifier is often determined on things as trivial 
as the quality of shielding, wiring, amplification 
output coils and winding width. The quality and 
weight of the copper also has an impact, as well 
as the purity of materials. 

Signal to noise measurements are a function 
of the signal divided by background noise 
(in other words, the useful audio produced 
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such as those that we at Atornic have reviewed 
(www.atomicmpc.com.au/Soundcards). 

When signals are digitised (as they are inside 
practically all of our sound cards and home 
theatres these days), the number of bits used 
to represent a signal is used to determine the 
maximum signal to noise ratio. This is because 
the minimum possible noise level is the error 
caused by the quantisation of a signal. This is 
known as, unsurprisingly, Quantisation Noise. 

Bit depth and audio resolution are the most 
commonly used terms to denote the quality of 
an audio file or the ability of a device to decode 
audio. Unfortunately, the nomenclature used in 
the naming schemes of audio content can be 
confusing. An example of this is the encoding 
scheme used for MP3 found around the internet. 
It might be 320K CBR, 192K VO, VBR or a 
myriad of other bitrate/acronym combinations. 
More confusing still, when dealing with lossless 
audio (FLAC, ALAC, WAY, et al), the naming 
schemes change and becoming something 
more like 24bit/96kHz or 24bit/1 92kHz. 

The sampling rate is what determines how 
much audio data is packed in to decode, and 
radically changes the outcome of what you hear 
(and the file size!). To that end, a 128K MP3 has 
a sampling rate of 128 kilobits per second if the 
file were to be streamed out of a decoder and 


Sampling rate is what determines how much 
audio data is packed in to decode, and radically 
changes the outcome of what you hear. 


compared to the messy underlying sounds). 
Signal to noise ratio measurements and quality 
are controlled through the use of higher quality 
components, OpAmps, integrated circuits and 
micro controllers. Truly devoted power users can 
swap the OpAmps on many audiophile products, 


The most expensive jitter clock in the world. At $5000 USD, 


into your ears. CD audio, which uses a 16bit 
sampling resolution, delivers roughly 1411.2 
kilobits per second. Unusually, no users of CD 
audio ever express the streaming rate of the 
standard. Contrasting this with FLAC audio, the 
file sharing high definition format of choice (owing 


it can calculate jitter within accuracy of 77 femtoseconds 
(0.077 picoseconds), sampling in 32bit depth up to 384kHz. 
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PCM compared with a DSD sampling technique. 


[ psp 


1/2822400 s 


to the fact that it is a lossless codec roughly half 
the size of linear pulse code modulated (LPCM) 
Wav files — the raw CD audio files — due to a far 
more efficient encoding algorithm), the standard 
is almost always expressed as “bit depth / 
sampling rate”, such that a FLAC track may 
be shown as 24bit/192K (meaning a bit depth 
of 24bits for the sampling resolution and 192 
kilobits per second for the streaming rate from a 
decoder). 

In theory, digital audio reproduction is all 
about timing. Having a timing clock based 
upon extremely accurate crystal oscillation is 
the difference between an extremely expensive 
amplifier and a cheap one. 


Square and Curvy 
Frequency response makes audio hardware 
selection even more complex, in conjunction 
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with the timing clock. Talking to studio engineers 
has suggested that the reason hardware is 
capable of outputting frequencies the human ear 
cannot hear is as a consequence of Nyquist- 
Shannon sampling theorem. Put simply, a 
limited bandwidth analogue signal can 

be perfectly reconstructed from an 
infinite sequence of samples if the 
sampling rate exceeds 2B samples 
per second, where B is the highest 
frequency of the original signal. 

In lay terms: the more data 

you push into a recording (with 
higher bit depth and sampling 
frequencies to ‘capture’ the original 
recording), the output quality will be 
higher after dithering and quantisation has 
taken place, given infinite sampling points 
to create a ‘smooth’ or ‘less square’ encoded 


wave form. This is part and parcel of why DSD 
(Direct Stream Digital) recording of Super Audio 
CDs exists at 2.84MHz, 64 times that of a 
normal CD which samples at 44.1kHz. 


Perception 
To recap: The higher the sampling rate and the 
higher the bit depth, the better audio has the 
potential to sound (within the limits of our hearing 
abilities), provided you have the equipment to 
decode it without introducing too much noise, 
harmonic distortion or other digital output errors. 
Things aren’t all that simple though. There is an 
unusual interplay between the human mind and 
the physical world that takes place that prevents 
anything we hear from ever being truly objective. 
Known as psychoacoustics, it is the scientific 
study of the psychological and physiological 
perception.and response to sound. It can be 
further qualified as a branch of psychophysics. 
We first mentioned this concept in limited depth 
in an X-Ray way back in 2010. 

Hearing isn’t a purely physical or mechanical 
thing. Whether we’re wearing our ear buds 
or standing at a concert, sound waves travel 
towards us, enter our ear canal then stimulate 
tiny hairs inside our ears that vibrate, causing 
aneuro-mechanical phenomenon that is then 
perceived by our brain as sound. It’s therefore 
both a sensory and a perceptual event. This is 
why when we are designing recordings, building 
amphitheatres or engineering a sound stage, we 
take into account both the ear and the brain. 


Why surround - 
sound works 


Sound localisation, as the name implies, is the 
process of our brain determining the location 

of a sound source. Our brain takes inputs and 
utilises the subtle differences in intensity, spectral 
and timing queues to allow us to localise sound 
sources. This is a difficult concept to understand 
on paper. The next time you sit in a cinema, think 
about what we've just explained. When you 
notice sound coming from one place — behind 
your head, or perhaps from underneath you, or 
beside you — think about how it was achieved. 
There was more to it than the audio engineer just 
panning the audio to the left, right, behind or in 
front of you. The aspect of timing plays a major 
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Audio masking graph. 


Masker 
4 sometimes be heard when there is no apparent 
source or component of that frequency. This 
60 perception is due to the brain interpreting 
a Masking Threshold repetition patterns that are present.” 
a 50 (Moore, B.C.J (1986) Frequency Selectivity in 
4 Pa Hearing, London, Academic Press]. 
y 40 . . 
g Threshold Behind the Illusion 
@ ag meuisr There is a generalised psychoacoustic model. 
= oa In one example of many, it’s present in the 
S a mechanisms that create MPS files a tenth the 
ro) asked Sound : : ; 
WA 10 size of a lossless file. The model defines the 
way a file can be interpreted to remove parts of 
0 a digital signal such that the human mind will fill 
in the rest. An algorithm can be used to assign 
a0 buckets or sections of frequencies (encoded 
20 as signal and bit streams) that are not capable 
1 of being heard by the human ear (things sitting 
156 31.2 62.5 125 250 500 1000 2000 4000 8000 16000 outside the 20Hz to 20kHz range), thus saving 
Frequency (tie) space and avoiding a human noticing. 
Hardware Limits 
Making sounds out of nothing and creating It’s a painful thing to break to an audiophile, but 
; ; ‘ ‘ scientifically it might not make complete sense 
the impression of sounds that don’t exist is thet 28 100/000 exo syste quaortoes you 
: i better quality audio than your neighbour (who 
another psychoacoustic technique. Gn testes OOO ays) 


The problem comes back to what we think 


role. Think for a moment how it can be that, with volume, the louder will drown out the more quiet. | we can hear, what we’re actually hearing, what 


a pair of surround sound headphones on, a Common sense as it may be, this is an often- the producer of a piece of music, game or 
sound can appear behind your head or in front exploited technique in psychoacoustics. movie intended for us to hear and how our brain 
of you. Physically, it doesn’t make sense. It’s only Making sounds out of nothing and interprets all of this. 
through the utilisation of algorithms that attempt creating the impression of sounds that don’t Yes, buying a set of speakers worth $50,000 
to trick the brain into believing something is exist is another psychoacoustic technique. will certainly sound special compared to a $5000 
behind us that a sound can be perceived as This technique is known as the missing set of speakers, if connected to the same amplifier, 
being there. These algorithms use subtle timing fundamental. It is a series of pitches that are but, at the same time, one might argue that the 
nuances that trick us into believing there is related to frequency distances that give human things you are hearing are all in your head. 
distance or depth to a sound emitting source, hearing the impression that pitches that aren’t The next time you decided to buy a $1000 
thus creating a positional reaction or effect. really there actually exist. The academic press set of headphones or splash out on a $5000 
The same can be said for masking or can describe this better than we can: amplifier, it might well be endorphins making 
occlusion effects. This is a situation where things seem that much better to you, rather than 
two different sounds can be played together “A low pitch (also known as the pitch of physics or reality. In the end though, if it sounds 
simultaneously, and despite both having the missing fundamental or virtual pitch) can better to you, that’s all that matters. Right? (“ 
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Dan Rutter brings the answers to 
your questions like no-one else can. 


— 


Saints Row: 
The Bad Trip 


A lot of crazy things happen in Saints 
UE) Row The Third, but I’m pretty sure 
this is not meant to be among them. 

In DX10/11 mode there’s nasty corruption 
and then it Crashes To Desktop. In DX9 
mode | can actually play the game, but it 
looks very very weird. 

Some but not all other games seem to 
be affected. Skyrim seems fine, Far Cry 2 
works without corruption for a moment and 
then CTDs, Just Cause 2 seems fine, etc. 
Everything in 2D mode is fine. 

| suspect there is something terribly 
wrong with my video card (Asus GeForce 
GTX 470), which is out of warranty. I’d really 
like some other way to fix this, though, if 
there’s even a slim chance. I’ve removed 
and reinstalled the video and motherboard 
drivers, and that didn’t help. Is there 
anything else | can do besides binning the 
card and spending too much money ona 
new one? 

Carol Parker 


(0) Yes, this looks very much like a 
| hardware problem, but there is 
indeed a fairly slim chance that you can 
fix it without replacing the video card, 
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motherboard, RAM or PSU (always a suspect 
in bizarre problems). 

Open your computer's case (a Phillips 
screwdriver, angle grinder or small shaped 
charge may be required), while leaving it 
plugged in but turned off. This leaves the 
chassis earthed via the power cord, so you 
can avoid electrostatic damage by hooking 
an anti-static wristband’s alligator clip to the 
chassis or, almost as good, just touching 
bare chassis metal before you touch any 
components, and periodically touching 
metal again while you work. 

Locate and remove whatever's holding the 
video card in place. Probably just a screw, but 
different manufacturers have invented many 
other retaining doodads. A little clip at the 
innermost end of the card slot is common; if 
your computer has one, make sure you unclip 


it before yanking on the card. Remove the card. 


Look at it sternly and tell it to think about what 
it has done. Plug it back in again, and replace 
whatever holds it in place. 

Boot your computer. See if the problem 
is gone. I'd give you about a 5% chance 
that it will be. 

This is called “reseating” a component. 
Removing and re-plugging something - a 
card, memory modules, the CPU... - rubs the 
contacts together, with any luck removing 
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any oxide or foreign bodies that’ve been 
interfering with current flow. (in fact, this 
turned out to be the case; Carol reseated, 
and everything's working again!) 

It's common for there to be a lot of dust 
inside a computer, especially on things like 
CPU and graphics-card heat sinks that have 
a fan blowing air through fins. It is generally 
a good idea to clean this out, provided you 
don’t use a household vacuum cleaner, 
which tends to build up an electrostatic 
charge on the tube and can damage 
components, even in “curtain” mode. 

(| favour using one of those large “rocket’- 
type rubber-bulb air puffers, as used to 
de-dust camera lenses.) 

Be careful when doing this, though, lest 
you move some dust from somewhere 
harmless into a slot or socket. If you remove 
a card, accidentally blow dust into the 
slot, then replace the card, your reseating 
exercise may make the problem worse. 
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Electrical spaghetti 


The last owner of my house ran Ethernet cables all over the place 
J through the walls. One batch of plain Category 5, and another 
newer batch of Cat5E, and usually in triplicate, too - three cables of 
each type, from the “server.room” in the front cupboard under the stairs 
to everywhere else. 
It’s been years since he did it though, and now not all of the cables 
work. I’ve fixed the problems that were killing cables (Ground floor: 
Rat damage. Upstairs: Water damage. Everywhere: Tight turns 
breaking conductors). I’ve also learned how to use a crimper to put 
RJ connectors on the ends of the bare, unused cables. But I’m sick of 
plugging things in and seeing if a light turns on at the switch. 
| called Jaycar, and they said | should get their $40 “Multi-Network 
Cable Tester with Pin out Indicator”, with a smaller piece you plug into 
one end of the cable and a main tester you connect to the other end. 
That still requires some tramping around, though. 
Is there anything that’s easier to use? 
Seb Atkinson 


A standard two-part tester will indeed work, but you might also 
} like to look into devices called “toners” or “trackers”. 

(When Web-searching, include “cable” and “tester” in your search so 
you don’t get tons of hits for laser-printer refills and GPS bugs.) 

A toner is another two-part device, but rather than putting a boring 
low DC voltage on various conductors like a standard cable tester, it 
uses high-frequency AC. The separate “probe” part of the toner can 
detect, and then go beep, when just brought near the right cable. 

This has several advantages. It’s faster, for instance, you can detect 
cables inside a wall cavity if they’re close enough to the surface, and 
you also only need to crimp a plug onto one end of the cable to test. 

A toner generally won't have proper cable-testing features, though. 
It’ll tell you which cable is which, but won’t show you any broken 
conductors unless so many are broken that the tone can’t get through. 
Some toners have plug-in cable-tester features too. 

Note also that a dodgy cable that works for 10- or 100-megabit 
Ethernet may not work for gigabit, partly because of cable length and 
noise and so on, but mainly because 10Base-T and 100Base-T only 
use two pairs of wires in the cable, while gigabit needs all four pairs. 


More a trickle than a flood 


i | feel really important: Apparently someone is trying to hack me. 

| was poking around in the admin interface for my old Linksys 
router, and in “Logs” it mentions “SYN flood” and “LAN-side SYN flood” 
over and over. If Wikipedia is right, this means someone is trying to 
Denial-Of-Service me from outside, and something on my own network 
(a zombied computer? a nearby hacker connected to my Wi-Fi?) is 
trying to do the same thing to... someone else. 

A sample of the log shows 101 “SYN flood” packets coming to 
my laptop’s IP address from 74.125.237.69, and 86 “LAN-side SYN 
Flood” packets coming from my desktop computer and targeting 
58.27.86.114. 

What should | do about this? 

Matt Morgan 


Nothing. 

i In the olden days of, say, 2000 AD, computers didn’t send or 
receive very many SYN(chronise) and ACK(nowledge) packets when 
browsing the Web. When you connect to a fancy site today, the status 
bar at the bottom of your browser will show a stream of connections to 
umpteen different servers. This is alarming your router. But even in 2000, 
real SYN-flood attacks involved a ot more than three-digits of packets. 

In this case, 74.125.237.69 is a Google IP address, probably 
YouTube. 58.27.86.114 belongs to Fairfax Media, so it could be a 
newspaper site like the Sydney Morning Herald. 

Ain’t nothing to worry about. 
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Excessive smoothness 


| There is nothing at all wrong with my Microsoft Comfort Mouse 
J 6000, except the wheel has no “clicks” any more. If you press on 
the wheel you get mouse button 3, and the wheel still rolls up and down 
OK, but it never stops at any particular place, like it did when it was new. 

This is not a big deal when it just scrolls a browser window by itself, but 
in games I’m now always switching weapon or zooming the camera back 
when | don’t want to. 

| could just buy a new mouse, but this seems like it should be a thing | 
can fix. How’s the wheel-click thing work? Can it be fixed? What's it even 
actually CALLED? 

Silvestro Bellucci 
0 The word you're looking for is “detents”. The mouse wheel is 
ws, meant to have one detent per possible wheel position, and 
stay in that spot unless you push it hard enough. (Some mousewheels 
don't have detents at all, and are thus abominations unto the sight of all 
decent people.) 

If you open up the mouse (screws are often under the feet; try not to 
crease the feet when you peel them off), you'll probably be able to see 
what detent mechanism it uses. | don’t know what's inside a Comfort 
Mouse 6000, but it’s very similar physically to the old IntelliMouse Explorer 
3, so the mousewheel might be the same. 

In the IntelliMouse, the click-wheel and its axle and spoked optical 
encoder are one piece, and removable. The encoder is the same slotted- 
wheel and IR-LED-and-sensor arrangement that the old optomechanical 
ball mice used to have two of, to detect movement. 

The left side of the axle (as you look at the mouse with its tail toward 
you) has the slotted wheel and detent splines moulded into it, and it sits in 
the top of an H-shaped plastic cradle, which has a bump in the middle of 
the crossbar of the H, which engages the splines and gives you detents. 
The crossbar can snap, giving a weird loud detent action and rapidly 
destroying the bump, so if you Superglue it back together you won’t have 
much in the way of detents any more. I've fixed this (below), but it’s fiddly. 

There are many different ways of implementing mousewheel detents, 
though. In some old Logitech mice and maybe some current ones too, 
the wheel is a sort of spoked doughnut, with the optical encoder slats 
built into it, and detent bumps moulded into the inside edge of the torus, 
where a metal spring engages them. Those detents will slowly wear out, 
and | don’t think there’s much you can do about that, though you could 
swap in an intact wheel from a dead mouse of the same model. 

In other mice, like a $4 eBay special | just took apart, the wheel 
encoder is one little black box with a detent mechanism hidden inside it, 
which probably isn’t optical and probably also won't last terribly long. But 
you'd need to be a pretty serious pincher of pennies to worry about the 
repairability of a $4 mouse. 


The detent mechanism in an IntelliMouse Explorer 3.0, successfully fixed with 
superglue and a bit of soldering-iron plastic-welding. 
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The sky must | 


be falling 


Ashton Mills can’t believe the rumours 
could be true — gaming on Linux? WIE? 


T here's another operating system you may 
have heard of — goes by the name of 
Linux. It's fast, efficient, supports a massive 
range of architectures from smartphones to 
supercomputers and even runs the majority of 
the web's servers. You use it every day. 

It also comes with a range user interfaces, 
though some are questionable, and it’s here that 
Windows really trumps Linux. In every other way 
Linux outshines Windows. 

Well... not in games. Windows is, de facto 
and unarguably, the gaming platform of choice. 
Linux has never been a gaming platform — 
though not for want of trying. Over the years 
we've seen Linux games by luminaries such as 
Id with native Linux versions of its titles released 
along with Windows, development house Loki 
porting Windows games to Linux including 
classics like Unreal Tournament and Tribes 2, 
the bootable Linux Game CD that could turn 
any PC into a gaming machine, and the magic 
that is WINE (Wine Is Not an Emulator) that 
implements Windows libraries on Linux, allowing 
you run Windows programs and games up 
to DX10 (including the all-essential World of 
Warcraft) seamlessly and sometimes faster than 
on Windows itself. 

But do you play games on Linux? | don’t - 
though this column is written from Ubuntu 
Linux, all my games are in Windows. So 
what went wrong? 

There are many theories: Linux's stigma as 
primarily a server operating system, its roots in 
open-source and freedom (to the extent some 
Linux users simply won't pay for software), 
and of course Microsoft has spent a decade 
lobbying hard for Windows as a gaming 
platform with everything from DirectX to the 
XBox and outright buying gaming developers to 
produce games just for Windows. And why not? 
It’s business after all. 

As a result Id eventually stopped making 
Linux clients, Loki went under because it 
couldn't sell enough games, and though WINE 
is still an option it can’t provide support for 
recent DX11 titles. 

Macs, too, aren’t renowned for being a 
gaming platform (though it's worth noting Macs 
had games, including titles like Ultima, before 
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Windows was even born), but you 
can bet when Valve released 
Steam for Mac, and 

ported a bunch of games 

to go with it, that Ballmer 
sitting in his command 
bunker surrounded by 
Imperial guards felt a 
disturbance in the force. 

A crack in the complete 
domination of the Windows 
gaming platform. 

Last year, rumours arose that evidence of a 
Steam Linux client was found in the depths of a 
client update. Valve denied it. 

Earlier this year Valve advertised for new 
programmers. The skill set they were looking for 


asked specifically for Linux experience. And now, 


after Linux review site Phoronix was invited to 
Valve's headquarters for a mysterious meeting, 
it was revealed that yes — pigs with wings and 
sky falling - Steam was in fact coming to Linux. 
Not only that, but Valve demoed Left 4 Dead 

2 running natively on Ubuntu, as well. Yegads! 
Don’t they know? Linux isn’t for games! 

The advertisement for programmers also 
included something else: hardware experience. 
Then, as now, rumour started that Valve wasn’t 
just porting games to Linux, but that it was 
building its own gaming console. While this 
aspect hasn’t been officially confirmed, it makes 
a lot of sense: Linux is open-source, there 
are no license fees to pay and it can be freely 
modified to build your own platform, much 
like Google did with Android. Much of the 
ground-work porting games to Mac will have 
given Valve experience with Unix-like systems, 
and with a well-established online marketplace 
of Steam and its growing catalog, you can just 
imagine a console device being ahead of even 
Microsoft when it comes to purchasing and 
downloading games. 

Not to mention the porting of Left 4 Dead 
2 inherently means the whole Source catalog 
will become available, from Counter Strike 
and Team Fortress to Half Life 2 and the Portal 
series. All for Linux and, possibly, a Linux 
console. 

After all these years it aopears we are on the 


cusp of a golden age for Linux gaming. Indeed, 
if Valve does release a console, it will galvanise 
an entire industry of development houses coding 
specifically for the platform. And just like XBox 
games are really just Windows games designed 
to run on specific hardware, and portable to the 
Windows desktop, games for a Linux console 
would be easily portable to a Linux desktop. 
Somewhere in Redmond, in that darkened 
room with Imperial guards, Ballmer feels a 
disturbance as the crack widens... (& 


This column brought to you by Linux. 
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rocessors form a central part of any modern 

computer. They are available in: many different 

shapes and sizes, and perform a variety of 

functions. that allow our lives to be easier 
day-to-day. In many ways the processor is the brain of the 
computer. The complexities of these devices rival and in 
many cases surpass that of a modern city. 

Though these devices are often one of the most 
discussed pieces of a modern computer, and their 
architectures analysed by reviewers all over the world, 
it would surprise you how little the average enthusiast 
knows about how the humble processor is manufactured 
and designed. 

We at Atomic are intimately familiar with processors, 
and we've done the leg work so that you don’t have to! 
Whether you’re curious about what processors are made 
of, how they are assembled layer by layer, or how long the 
entire process takes, we've got all the answers you need. 

So get reading, and get ready for some knowledge! 
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A Series of tubes 

Modern microprocessors are constructed from 
Silicon and various other metals. However, at the 
start of the computing industry we did not have 
access to these materials in pure enough form to 
use. What we did have was access to glass, and 
electrical pumps. This allowed us to manufacture 
what was called a vacuum tube; a sealed glass 
tube, with a cathode and anode, which allowed 
the application and manipulation of electrical 
signals. These devices were very useful in early 
computing applications, but were very fragile and 
consumed large amounts of power. 

It wasn’t until 1947 that the modern solid- 
state transistor was invented. These early 
transistors consisted of two electrical contacts 
that touched a crystal of germanium. When 
a Current was applied to the crystal it passed 
through the device and exited at higher 
amplitude. Though these solid-state transistors 
were more durable than vacuum tubes, the 
properties of germanium were such that it 
became unstable with high currents. Germanium 
was only usable between 0°C and 70°C, and 
when it heated up too much its internal structure 
released additional electrons, eventually failing 


Old-school vacuum tube used for 
computing purposes. 
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Electrical Contacts 


The Siemens Process, involving heated silicon rods and a cooled exterior. 


as a transistor due to its propensity to turn into a 

full-blown conductor, causing devices to fail. 
Thus Silicon was chosen as the most 

reasonable alternative material, with a far more 

robust temperature range of -55°C to 125°C. 

It was first supplied in pure form by DuPont 

(historically also known for producing Teflon for 


purity (known as Metallurgical Silicon). More 
than enough for basic transistor usage, but for 
modern processors this was horribly impure — so 
the Metallurgical Silicon crystals were crushed 
into a powder, then thrown into a vessel of 
Hydrogen Chloride, more commonly known as 
Hydrochloric Acid (HCL). The acid is heated 


Germanium was only usable between O°C 
and /0°C... failing as a transistor due to its 
propensity to turn into a full-blown conductor. 


cookware), though the process they used has 


been refined over the years. It all starts with sand. 


Silicon purification 
Silicon as an element does not exist naturally in 
its pure form, as it frequently enjoys reacting with 
Oxygen to form Silicon Dioxide — otherwise 
known as quartz sand. Lucky for us that Silicon 
Dioxide is the second most common material 
on the planet! Though it would be convenient if 
we could just grab sand, melt it down into a disc 
and get going, the process is not that simple. 
Early transistors required basic purity Silicon 
to function, created by simply heating sand in 
an Arc Furnace at 1800°C. The sand melted 
and its constituent components separated, 
leaving behind Silicon crystals of 99 per cent 


to 300°C, dissolving the Silicon powder, which 
subsequently turns into a gaseous form. 

It's distilled in a process very similar to that 
of alcohol, leaving behind highly flammable 
liquid Trichlorosilane (HSiCLs). Purity is again 
increased over the raw Silicon, but is stil! not 
sufficient for semiconductor use. The final step 
is the Siemens Process. Named after Sir Carl 
Wilhelm Siemens and developed in the 1850s, 
this is a high-temperature regenerative furnace 
that runs at 900°C. By pumping in additional 
Hydrogen gas, the Chlorine molecules in 
the HSICL break off and bond with the gas, 
draining away to be recovered as HCL acid. The 
Silicon component of the HSICL3 deposits on 
Silicon seed rods in the centre of the furnace, 
and the walls are cooled to ensure no Silicon 
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deposits on them. The rods are removed once 
all the gas has deposited, and are broken into 
chunks to be delivered to the next stage of 
manufacturing. It’s a hugely energy-expensive 
process, but what is left are Silicon crystals at a 
purity of 99.999999999 per cent — that’s ninety 
nine and nine decimal places! For every billion 
Silicon atoms, there's a single atom of another 
kind. Let’s dub it CPU-Si for this feature. 


Poly to mono 

The CPU-Si is now at the correct purity, but we 
are still unable to use it in its current rod form — 
it's in an unwieldy U shape. Using a hammer or 
other whacking implement, the rod is shattered 
into chunks of CPU-Si known as Poly, short 
for Polycrystalline. It’s so named due to the 
alignment of the Silicon atoms within: some are 
aligned in one direction, others are pointing in 


oo 


A finished Silicon boule, in all its reflective glory. 
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_ Alternative silicon purification processes 

|| The Siemens method is not the only way than the Siemens process, though the end 

| tocreate very pure Silicon — after all, it has product is only described as being pure 

|| been around for almost two centuries. A enough for solar panel use, not processors. 

|| few modern techniques offer a few benefits, www.atomicmpc.com.au/138_FBR 

| though the industry has yet to switch to them 

|| due to investment in the Siemens method. Vapour to Liquid Deposition 

| In a process similar to Siemens, this involves 

| Schmid Process deposition of HSiCLs onto rods, albeit at 

|| Using HSiCLs gas, dangerous HCL acid is a highly accelerated rate. Details of this 
avoided by the use of Silicon Tetrachloride acceleration are not known, but the process 
(based on market cost, of course), resulting also reduces the purity of Silicon to solar- 

|| in the production of Silane gas (SiH,). The panel grade of 99.999999 per cent — six nines 

|| SiH undergoes pyrolysis at low pressures of | — which isn’t good enough for processors. 
10-12 bar, resulting in super-pure processor- www.atomicmpc.com.au/138_VLD 

|| grade Silicon at lower costs. Much lower 

temperatures are required, saving in power Schumacher Process 

| consumption. Heralded as the most modern manufacturing 

|| Www.atomicmpc.com.au/138_Schmid process, this uses a model similar to the 

| Fluidized Bed Reactor, though differs wildly 
Fluidized Bed Reactor in the materials used. Rather than using 
Instead of the rods used in the Siemens Silane Gas and purified Silicon seeds, the 
process, the FBR uses tiny seed grains of Schumacher Process reacts Metallurgical 
purified silicon that sit on a porous plate that Silicon with hydrogen gas and Silicon 
allows Silane gas (SiH) to pass through it. Tetrabromide (SiBrs). Most of the SiBrs reacts 
Temperatures are kept high, splitting apart to form Tribromosilane — swapping Chlorine 

|| _ the SiHs and depositing pure Silicon onto for Bromine — and is pumped into Silicon 

|| the seed granules. When the granules grow seed crystals. The larger Bromine molecules 
to a sufficient size, they fall out of the FBR create uniform beads with no oxidisation, and 

|| and are replaced by more seed granules the beads are very easy to melt. 

| — allowing continuous production. Energy www.atomicmpc.com.au/138_ 

|| consumption is claimed to be 80-90% less Schumacher 

NS = 4 


FOUPs travel on these ceiling rails, much like 
Wheatley in Portal 2. 


odd directions. This is not particularly helpful 
when attempting to create a processor, so the 
Poly crystal chunks are thrown into a Quartz 
crucible and heated to over 1500°C to create a 
Monocrystalline cylinder known as a boule. 
Using a technique called Magnetic Field 
Applied Czochralski Crystal Growth (that’s 
“Cha-krawl-ski’), a seed crystal the size and 
shape of a pencil, formed by crushing small 
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The Silicon goop in the bottom of the 
crucible is left in place, because it is full of all 
the impurities that did not attach to the silicon 
cylinder. Once finished, the Silicon boule will 
have a diameter of 300mm (12 inches) and 
weigh over 400 kg! Surprisingly, the entire weight 
of the cylinder is supported by the seed crystal 
which is a mere 3 mm across! This is the current 
standard size for the silicon industry, but 450mm 


The entire molten mass is rotated clockwise, 
and the seed crystal anticlockwise, causing the 
molten silicon to adhere to the seed crystal. 


amounts of Poly in a cleanroom and heating 
under immense pressure, is lowered into the 
centre of the molten CPU-Si crucible. The entire 
molten mass is rotated clockwise, and the 
seed crystal anticlockwise, causing the molten 
silicon to adhere to the seed crystal. Argon gas 
keeps most airborne impurities from entering the 
chamber, though some Oxygen can dissolve out 
of the quartz crucible. The seed is pulled out very 
quickly initially, then slowed as the crystal forms. 
Though the standard Czochralski process 
was sufficient for 200mm Mono cylinders, the 
slight amounts of convection in the molten 
CPU-Si is enough to cause inconsistencies in 
cylinders 300mm and above. To combat this, 
high strength magnetic fields are applied either 
horizontally or vertically to the CPU-Si, controlling 
the amount of convection that occurs and 
maintaining a consistent distribution of minor 
impurities that remain. 


atemic 


cylinders (17.7 inches) are planned as the next 
stage in manufacturing. 

The sides of the cylinder are ground down to 
a uniform size, and the pointed tips of the silicon 
cylinder cut off to be recycled. 


Shiny Silicon 

The silicon cylinders take a trip through an 
x-ray machine, checking the consistency and 
appropriate quality. A small notch is ground into 
one side of the cylinder, which is later used to 
orient the silicon wafers. 

Each 400 kg cylinder is then cut into individual 
discs by a 10-ton diamond wire saw, and 
each disc is 1mm thick. The disc edges are 
ground, which enhances the strength of the 
entire disc. Because such precision is required 
for manufacturing processors, each disc is then 
lapped in a process similar to that of heatsink 
flattening — which you can do yourself at home 
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Fab 12 cleanroom, Taiwan Semiconductor Manufacturing Co., Ltd. 


www.atomicmpc.com.au/Lapping — though 
again, in a far more precise industrial manner. 
Discs are then polished to a flatness of within 
tum, and are rinsed with deionised water. The 
final step in wafer preparation is to chemically 
polish these discs to ensure that the flatness is 
as precise as can be. Surface roughness is now 
1/1,000,000th of a millimetre! 

Silicon wafers are then packaged into 
hermetically sealed containers, and shipped off 
to the fabrication facility, known as a fab. 
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Examples 1-12 of the Intel lvy Bridge 22nm manufacturing process. 


Chip FAB 


Fabs are the factories of the semiconducting 
world. The three biggest players in the desktop 
processor game are Intel, with 15 fabs; TSMC, 
with eight fabs; and GLOBALFOUNDRIES, that 
runs seven fabs. 

These facilities cost billions of dollars each: 
Intel is currently building Fab 42 at a cost of over 
US$5 billion. It is the first production facility to be 
compatible with 450 mm wafers (though initially 
it will only be used with 300mm wafers) and runs 
on the 14 nm process, and is constructed with a 
design that is entirely modular — it can be copied 
exactly in any location in the world. Each fab is 
comprised of four levels: 


Pressurised Plenum 

This is where all the air filtering technology is 
stored, which are bus-sized scrubbing units 

that clean the air to what is known as a Class 
One cleanroom, which means there is no more 
than one particle per cubic foot of air. This is 
effectively 100,000 times cleaner than a standard 
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operating theatre. Air-conditioning units and 
keep temperature, humidity, electrostatic energy, 
and pressure constant. 


Cleanroom 

This is where all the manufacturing equipment is 
located. Total cleanroom space is equivalent to 
three football fields. The ceiling is covered in a 
series of metal rails, on which hermetically sealed 
units called front-opening-unified-pods (FOUPs) 
transport materials between the different stages. 
Modern fabs use a ‘ballroom fab’ layout, which 
as the name implies is a very open design. 


Clean SubFab 


Located underneath the cleanroom, support 
equipment such as gas and liquid delivery 
mechanisms and pumps are here. Power and 
data cabling are often located under the floor. 


Utility 

Major material storage and finished products are 
stored here, which has access to a loading dock 
for direct deliveries. 


Making a processor 
25 Intel wafers travel in a FOUP to the first stage 
of processor manufacturing. For AMD, whose 
products are manufactured as Silicon-on- 
Insulator chips (Sol), the wafers are first baked 
at 312°C in a chamber of pure oxygen, forming 
a thin layer of silicon dioxide, upon which the 
rest of the chip is constructed. It’s somewhat 
ironic that their first step is to create sand again! 
Intel use a more traditional process known as 
Complementary-Metal-Oxide-Semiconductor 
(CMOS), which eschews this initial insulating 
step. The next step for both companies is to 
coat the entire wafer with a photosensitive 
material called positive photo resist (Example 
1). It is applied in a liquid form as the wafer spins, 
leaving an even coating across the surface of 
the wafer. The areas of the facility that work with 
photo resist are characterised by a bright yellow 
light that does not react with the photo resist, 
preventing it from curing prematurely. 

The wafer is positioned underneath a 
bright UV light with glass lens (Example 2), 
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A UV mask, used for UV exposure for photoresist. If that sounds repetitive, it's because it is! 
With yet another application of photo resist, the 
channel of polycrystalline silicon and silicon 
dioxide section are selectively etched away. 
This leaves two separated thin channels of 
doped silicon. The wafer is coated with high-K 
material, which is removed from every surface 
save the inside of the two separated channels 
(Example 8). A layer of metal is applied to the 
entire wafer, filling in this coated area between 
the channels, creating a permanent gate 
dielectric. Areas coated in this metal that are 
not supposed to be have it removed, again 
using etching. 

Three holes are etched into the silicon dioxide 
installation layer, one touching the metal gate in 
the centre, and the other two touching each of 
the thin channels on either side (Example 9). The 
wafers are then put into a copper sulphate 
solution, which adheres to the wafer with the 
application of electrical current in a process 
known as electroplating. Wafers are then 
mechanically polished (Example 10), creating 
a very precise and thin layer of copper that is 
present only in the three holes that were etched 
(Example 11). 

Multiple additional layers are built up out 


preventing certain areas of the wafer from being 
exposed to the light. Exposure to UV weakens 
the photo resist, allowing it to be removed 
chemically. The wafers are baked at 90°C to 
cure the photoresist and dry the liquid solvents. 
The wafer is manoeuvred underneath the 
mercury arc lamp in such a way as to ensure the 
maximum amount of processor designs. Wafers 
are packed back into a FOUP, then transported 
to the next step, known as etching. Wafers 
are washed with acetone, removing all the 
weakened photo resist (that had been exposed 
to the UV light), leaving raised areas where the 
wafer surface is protected. 

The entire surface of the disk is then 
bombarded with ions in a process known as 
ion implantation or Diffusion (Example 3). This 
process alters the conductivity of the underlying 
silicon, which is controlled by changing the type 
and implantation depth of so-called ‘dopant’ 
ions. Typical ions used are Arsenic and 
Phosphorous, with Boron used rarely. Now the 
entire wafer is washed of all photoresist, leaving 
a pattern of ‘doped’ areas on the disc surface. 

For Intel’s latest 22 nm process, a second 
pattern of photo resist is applied, exposed and 
rinsed, and a chemical applied to etch away the 
doped material on either side, leaving a single 
raised channel in the centre (Example 4). Yet 
another application of photo resist is added, 
leaving small sections of the raised channels 
exposed. The wafer is again put into an oxygen 
filled oven, creating a tiny section of silicon 
dioxide that functions as a temporary gate 
dielectric (Example 5). A temporary layer of 
polycrystalline silicon is grown around this tiny 
section of silicon dioxide (Example 6). The entire 
wafer is buried under a layer of silicon dioxide, 
insulating all elements (Example 7). 
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Concerning Chipsets 


Time was, a computer system would rely on 
the processor, the Northbridge chipset, and 
the Southbridge chipset. These chipsets 
performed additional functions that were not 
done by the processor, such as storage and 
|| external interfaces. Though the industry is 

| | moving away from these separate chipsets, 
they are still very much an important piece of 
the CPU puzzle. 

Thanesh Sunthar, AMD Chipset Product 
Manager, explained that “System architects 
divide large and complex systems into 
manageable tasks that are then handled by 
|| _ individual engineers. Engineers designing 
|| AMD chipsets are highly competent, and 
decide early on which functions will be 
|| handled in hardware and which in software. 

Software (firmware, drivers, BIOS etc) that 
enable the underlying I/O logic is almost as 
important as the hardware.” 
Andy Jolly, Intel Director of Program 
Management, Chipset Group, agrees. 
“Nearly all Chipset Design engineers have 
either a Bachelor's or Master’s degree in 
Electrical or Computer Engineering. Many 
successful design engineers have 10-20 
years of experience in the computer industry. 
|| The chipset design team includes a wide 
range of skill sets that range across digital 
logic design, analog circuit design, design for 
test and manufacturability, validation, system 
level integration, and software/firmware 
development.” 
Chipset design is just as complex as 
processor design, as Thanesh elaborates. 
“Designing a [digital] chipset with several 
analog I/O components is not a trivial task. 
Even though tools help accelerate the 
design process, in several occasions circuits 
are hand coded to ensure we meet industry 
expectations. Traditionally, hand tweaking 
is also necessary to adjust logic design for 


Intel’s X79 desktop chipset. 
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new specification requirements and process 

nodes.” Lucky for engineers that Andy said 
“The digital logic portion of the design is 

nearly all generated via ASIC design tools.” 

When we asked how bandwidth 
constraints were managed, both Andy and 
Thanesh had a lot to say. “Chipsets are 
designed for realistic scenarios,” begins 
Thanesh, “even though. the high-end A75 
FCH supports six SATA ports, consumers 
may not generate traffic to all SATA ports at 
once.” Andy agrees, noting that “increasing 
bandwidth on IO interfaces must be 
balanced with cost, power, and other 
factors.” 

When we jokingly asked why a chipset 
couldn't be made to be massive in size, 
offering many ports, Andy reminded us that 

“additional |O ports consume large amounts 
of die area and thus increase product size 
and cost,” which Thanesh echoed: “While 
AMD brings the best storage interfaces to 
the modern chipsets, we strive to maintain 
a balance between energy efficiency and 
cost.” After all, there’s little point cramming 
in 10 USB 3.0 ports into every chipset if the 
consumer doesn’t actually need it! 

As we mentioned briefly, the age of 


discrete chipsets is slowly coming to a close. 


We asked Thanesh why, and he explained 
that “integration of the Northbridge and CPU 
effectively reduces the footprint required 

and saves board space. Integration also 
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AMD Chipset Product Manager. 


means memory and caches can be shared 
between CPU and GPU. This reduction in 
data transfer latency directly translates into 
improved performance.” Andy furthered 
with “It has also enabled innovative new 
technologies which enable dynamic 
balancing of performance and thermal 
budgets between CPU and Graphics 
engines”, such as Intel’s Adaptive Thermal 
Throttling tech. 

Though neither Thanesh nor Andy 
mentioned the demise of the Southbridge, 
we can only foresee further integration into 
the processor as time goes by. 
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The various masks for the 4004 processor overlaid; this very basic design uses three masks. 


of deposited silicon and metals, creating an 
interconnecting system of very thin copper wires 
that connect each of the separate transistors with 
each other (Example 12). This process takes two 
months to be completed, and there are as many 
as 40 layers in a modern processor! 


Testing matters 


Once the wafers have been fully completed, 
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and are now full of complete processors, each 
individual processor is tested. Electrodes are 
applied to specific areas of each chip, testing 
each section with specific voltages and currents 
and monitoring for a known return value, 

Wafers are then diced with extremely 
precise saw blades, and are mated with 
ceramic frames known as packages. The wafers 
are bonded to these frames in an oven at 365°C, 
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An Intel 4004 processor wafer, coated in metal and 
pictured mid-manufacture. 


and then have a copper and aluminium heat 
spreader soldered on at 165°C. Chips are being 
washed all through the process in a variety of 
liquids such as deionised water and solvents. 

The finished and assembled processors are 
once more tested, and characteristics such as 
power dissipation and maximum frequency are 
compared to a baseline model. Well performing 
chips go on to become the high end, expensive 
models, while low performing chips are destined 
to be budget items. 
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Improving performance is only one concern 
when designing a chip, as designers must keep 
in mind the physical properties of the transistors. 
Galo explained that Ivy Bridge “requires 
considerable attention to a myriad of design and 
manufacturability details such as maximum gate 
voltage tolerated, transistor leakage, dielectric 
material, number of metal layers supported in the 
process, and overall manufacturing design rules.” 
This is why we see many new processor designs 
that use a lower stock voltage, and why amateur 
overclockers are running into more issues when 
over-volting chips. 

lvy Bridge also features integrated graphics, 
which makes the designers walk the challenging 
line “of integrating graphics capabilities into the 
processors... distribution of graphics and media 
logic between the silicon and the operating 
system driver... increases the complexity in 
delivering a final product.” 

Intel’s latest innovation, the 22nm 3-D Tri-Gate 
transistor, brings its own challenges. Though 
it is obvious that the shrink from 32nm to 
22nm gives an additional amount of physical 
space to the designers (216mm?, 1.16 billion 
transistors for Sandy Bridge vs. the 160mm?, 1.4 
billion transistors of lvy Bridge), manufacturing 
complexity is increased and thus the precision 
required when creating plans is heightened. 
However, Galo believes that the Tri-Gate 
technology is worth the additional effort, as 
it “allows Intel to have much better transistor 
performance at low voltage operating points.” 

It takes over two years to design, test, 
manufacture and validate a modern processor, 
though research into the techniques extends 
many years before a new design is released. 


Intel’s crammed 80 cores on this little chip. The future of cloud computing? 


pre-synthesis design issues that may lead to 


Design-a-chip sub-optimal or unintended results.” Galo proudly Future of processing 

It's pretty clear that processor manufacturing is stated that “A substantial portion of Intel’s design Processors will change in the next five years. 
an incredibly complex and involved process — efforts and Intel infrastructure are dedicated This is as certain as the sun will rise in the 

but there's no point setting out to do all these to test and emulate technology & architecture morning, and in fact a good portion of the 
things without first having a plan to follow. We innovation, years before physical production and required innovation has already been done; it is 
spoke to Galo Bustamante, the lvy Bridge product introduction in the market.” merely waiting for testing to be completed and 


Platform Marketing Manager of Intel’s Desktop 
Division, about some of the challenges faced. 
While we approached AMD for their input, they 
declined to speak with us about their processors. 

When Intel released the 4004 processor, they 
only had 2300 transistors to work with. 2011 
rolled around, and 10-core Xeon processors at 
2.6 billion transistors were being manufactured 
for enterprise clients. Though Ivy Bridge only 
has 1.4 billion transistors to manage, each 
is manufactured at 22 nm and each must be 
completely functional. 

Galo explained that though “Intel writes a 
significant portion of the design by hana”, “a 
wide variety of automated design tools” are 
used for enhanced precision. While some tools 
are custom-designed for Intel’s use, most are 
supplied by external tool vendors (those that 
supply the manufacturing machines used in 
the fabs). The most used software tool is an 
RTL Compiler provided by Cadence, which 
allows “chip-level synthesis” and features “A 
built-in design quality analyser” that “identifies 


An electron microscope photo of a 22nm Tri-Gate transistor up close. 
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They will continue to focus on integration, 
and hope to combine graphics and processing 
capabilities to take advantage of the benefits. 


manufacturing capacity to catch up. The ogre 

in the room is, of course, Moore’s Law — which 
states that transistor count will double every two 
years for mainstream processors. 

“For more than four decades, Intel has 
delivered the challenge of Moore's Law: 
doubling the transistor density, while increasing 
functionality and performance and decreasing 
costs,” boasts Galo. “The future of Moore’s 
Law will continue to deliver a magnitude of 
exponential capability increases, driving a 
fundamental shift in processor computing. 
Market needs and Intel’s architectural innovation 
will determine if the capability increases are 
directed towards improved performance, 
increased graphics processing capabilities, or 
new functionality not yet developed geared at 
enriching the user experience.” 

As always, the whole point of this complex 
exercise is to make money. With processors 
reaching performance levels sufficient enough 
for most average users, manufacturers will have 
to continue to integrate and differentiate their 
products at a competitive cost to survive. 

Thanesh Sunthar, AMD Chipset Product 


atemic 


Manager, sees performance and power 
consumption as two major factors that must 
improve in the future. AMD hopes to “use the 
host CPU for higher I/O performance and 
efficient power management through power 
aware logic,” which means that USB and other 
interfaces will be managed by the processor, 
not separate chipsets. Thanesh said as much 
earlier in our interview: “one of the goals of 
AMD’s new modular design methodology is to 
allow elements of the chipset to be more readily 
integrated into other [devices].” 

Andy Jolly, Intel Director of Program 
Management, Chipset Group, said “future 
chipsets will continue to advance technologies 
to provide more secure systems with lower total 
cost of ownership,” and “standards starting to 
ramp now such as USB3 and PCle Gens will 
continue to be a focus, as will upcoming IO and 
storage technologies.” 

Intel have made their future pretty clear 
with the Tick-Tock strategy: 22nm lvy Bridge 
just released, which will be followed by 22nm 
Haswell, a 14nm Haswell derivative, then a 
new as-yet-announced architecture. They have 
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also been making waves with their so-called 
Teraflop Research Chip, featuring 80 individual 
processing cores on a single die to allow high- 
performance scientific computing. 

AMD also announced their future products, 
starting with a 32nm Vishera processor and 
ending with a 28nm Kaveri APU with built- 
in graphics. They will continue to focus on 
integration, and hope to combine the graphics 
and processing capabilities to allow programs to 
take advantage of the benefits of both, dubbed 


“Heterogeneous computing”. 


But what happens after that? What happens 
when we start to reach the boundaries of silicon 
performance? 

Intel make their post-silicon future somewhat 
clearer with the publication of details describing 
silicon-based lasers, a technology known 
as silicon photonics. This will use Indium 
Phosphide emitters at a width of only 25 atoms, 
four of which will be combined and multiplexed 
to create a 50Gbps data link on chip. Though 
AMD do not publish to the same extent than 
Intel do, they are also investigating silicon 
photonics — but are more heavily interested in 
GPU computing. 

The future is coming, as it always must, and 
it will bring improvements in power and speed 
that benefit the quality of life for millions across 
the planet. Whatever the form, and whatever the 
cost, the future of processors will inevitably be a 
bright one. 
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Gigabyte Gl Sniper 3 


Can GIGABYTE pull off the challenge of making one board 
for both power gamers and overclockers? : 


Website www.gigabyte.com 


i ions <1155>;Z77 chipset; ATX form factor; 
4x PCI-e 16x (4x, 8x); 2x PCI-e Ix, Ix PCI; 4x 


G IGABYTE has been running the 
G.1 series for some time now, 
and while it's been largely successful, the 
company’s now taking a step back and slightly 
changing the direction of the motherboard 


series. Instead of focussing purely on the gaming 


scene, offering nothing but the most expensive 
and most extravagant of features the hardcore 
gamer may enjoy, GIGABYTE has instead 
taken a slightly more sensible approach; with 
some of the modest savings, it’s increased the 
PWM design on the board, further boosting 
overclocking potential. 

Taking a look further down the motherboard, 
we find an Creative CAQ132 audio chip, which 
provides a plethora of sound options for the 
enthusiast gamer or movie buff. There’s also an 
extra SATA controller, allowing the G.1 Sniper 3 
its massive ten SATA ports. 

For overclockers (or gamers with a hella 
need for performance) who want more than 
three video cards GIGABYTE’s planned ahead, 
including support for 4-way SLI and CrossFirex. 
In fact, we were lucky enough to test this board 
in four-way on liquid nitrogen a few months ago, 
and we can say that it runs perfectly under high 
load and low temperatures. 

Attentive Atomicans will have already noticed 
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that the ‘ammo clip’ heat sink usually featured on 
the G1 series has mysteriously disappeared from 
this board. We're not going to say we're happy 
about it, but... oh wait, yes we are. 

Intel's lvy Bridge is a solid platform for extreme 


overclocking, but due to the use of silicone- 
based TIM to attach the CPU heat shroud, 

air overclocking performance is actually a little 
lower than that of Sandy Bridge. For this reason, 
testing the overclocking performance of this 
board on air is a touch boring. 

Fear not, however, as we had the opportunity 
to run this little beauty on Liquid Nitrogen again 
recently, and if we do say so, it’s a fine piece of 
hardware indeed. Four-way worked a treat, cold 
booting wasn’t an issue, and the extra on-board 
controls are a useful inclusion. Given the success 
of the board under extreme overclocking 
conditions, it's safe to say you won't be limited 
by the Sniper 3 under regular overclocking loads. 

Due to the larger heatsink around the CPU 
socket, we'd suggest using water cooling if 


you plan on overclocking. That said, if you’re 
interested in this board for the gaming features, 
perhaps stick to a small air cooler, as the RAM 
slots are also fairly close, with the first black slot 
likely to be cut off. 

Also worth mentioning is the dual LAN 
capability of this motherboard, with one port 
being run from the Intel Gigabit Ethernet, while a 
second port is powered by a Qualcom Atheros 
Killer E2200 chip — the same used in Killer 
Network Cards. 

And of course there are the obvious perks 
of Ivy Bridge and the Z77 chipset, with Lucid 
MVP, Intel SCT, Intel RST and the ability to run 
the system without a dedicated GPU installed, 
through one of the motherboards four display 
output options. 

It seems GIGABYTE realises a lot of PCs 
aren't sitting right next to their modem, and has 
included a dual-band WiFi card. It will fit right 
on in to the PCle x1 port on the motherboard, 
though you should be aware that using this WiFi 
card will make CrossFire and SLI difficult, as the 
1x ports are in between the top two x16 ports. 
Of course you could just put the WiFi Card into 
ax16 slot, but that again could impede any 
extra cards you may want to add to your system 
(assuming you have any other devices such as 
RAID or Sound cards). 


Gigabyte G1 Sniper 3 
| <i73770K> 


Stock 


35x100; DDR3-1333 @9-9-9-241T 


PiFast (seconds) 

wPrime 32M-—Single-thread (seconds) | 35.151 
wPrime32M—Multi-thread (seconds) | 8.214 
CineBench R11.5x64 — Single-thread 1.49 
CineBench R11.5x64 - Multi-thread 7.26 
AIDA Read (MB/s) 17621 
AIDA Write (MB/s) 23514 
AIDA Latency (nanoseconds) 
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So we've established the board has good 
sound, good network performance, high 
overclocking performance and as always with 
Gigabyte boards, good build quality, but what 
about the price? Well as usual, you can expect 
Australian inflation to get the better of us. With 
the US price at $279, our $419 price tag does 
seem a little ridiculous. 

For that price, you could buy three Z77-D3H 
motherboards; or put another way, you could 
buy an i5 3570K and a Z77-D3H combo for less. 
We're not saying that this board is poor value, 
we’re simply pointing out that it’s sitting 
at the tippy-top tier of motherboard pricing in 
this country. 

If you can find value in the options and build 
quality of this board, we’d very much encourage 
you to consider it for your next gaming monster. 
For those on a slightly stricter budget, the 
apparent “Australia Tax” does put this board a 
little out of reach for most people. It’s a shame, 
as its price should sit $10 lower than the ASUS 
Maximus IV Extreme according to US prices, but 
instead it inds itself $70 above it here in Australia. 


Automatic Overclock 


42x100.5; DDR3-1340 @ 9-9-9-24 1T 
17.62 

32.131 

6.984 

| 1.83 

| 7.98 


| 19521 
| 23429 


30.0 
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We know not every gamer is an overclocker 
and vice versa, and for this reason some gamers 
will be a little upset that these boards have been 
repositioned in the market to better compete 
with ASUS and the ROG line-up. It’s a valid 
concern, and if the overclocking features drive up 
the price of the board, and a gamer won't use 
those features, what's the point in them buying 
it? The same can be said for gaming features 
that are largely useless to overclockers. 

However, we consider the Sniper 3 to be 
the perfect match for us. We're gamers and 
overclockers, and we feel our audience is very 
much the same. To be honest we couldn’t 
picture a better balanced motherboard, one that 
will run high 24/7 overclocks comfortably, and 
provide all the features and connectivity of a 
true gaming motherboard. The G1 Sniper 3 is a 
perfect competitor to the ASUS Maximus for that 
very reason, though a little over priced here in 
Australia. (2) MW 
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Overall 
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GRAPHICS CARD 


NVIDIA GTX 690 


It’s one of the fastest, most amazingly built cards we've 
ever seen. But also one of the most expensive. 


Street Price $1599 Suplier Nvidia 

Websites www.Nvidia.com 

Specifications S9ISMHz core; ISOOMHz memory 
(6000Mtz effective); “<Dual Kepler>’ core; 3072 CUDA 
Cores(NVIDIA); 4GB GDDRS; 256-bit bus width; dual-slot 
active cooling; Dual 6-pin PCle connectors. P 


he here, and as you'd expect 
it's the new top-dog in the 
video card world. Sporting two 
GK104 (GTX 680) GPUs, it's no 
surprise that the GTX 690 has the 
gusto to blow away the GTX 590 
and HD6990. 

If you aren’t usually one to get excited about 
dual-GPU designs due to heat and power draw 
issues, you may in fact be pleasantly surprised 
by the GTX 690. Due to the strict binning 
process put in place by NVIDIA, and the fact 
that the GTX 680 is already an incredibly efficient 
GPU, we see power draw and temperature 
reading far below the GTX 590 and HD6990 of 
precious generations. 

This new binning process uses only the most 
power efficient GTX 680 cores for the card. This 
helps keep voltages low, and by extension heat 
and power. 

There is also a down side to this process, 
however. Due to the already low yield of GTX 
680 cores at TSMC, the numbers of ‘GTX 690 
ready’ SKUs are quite low to say the least. This 
of course drives cost up (as demand is greater 
than supply), and therefore reduces the appeal 
of this video card to many potential gamers and 
enthusiast customers. 

On the performance scales, as you can 
imagine, this card doesn’t struggle to keep up 
with any of the latest titles, even when running 
super-HD resolutions of 2560 x 1600 and above. 
If you overclock the card, you won't really notice 
any gains in 1920 x 1080, though when running 
Surround Vision, the card really does come in to 


Nvidia GTX690 Synthetic Benchmarks 


Nvidia GTX690 Gaming Benchmarks 


Battlefield 3 


Arkham 
City 


AO 


= Reference scores: Radeon HD7950 


its own realm. 

Sporting an 1100MHZz clock, we managed to 
tackle every benchmark in our repertoire. Under 
this overclock however, we did get considerable 
heat and power draw (as you'd expect), so we 
would only suggest overclocking if you really 
need to, and to be honest, the only people that 
need to are running Surround Vision resolutions 
of 7680 x 1600 - processing some 12.3 Million 
pixels in every frame. Every other scenario 
should see the GTX 6980 humming along at 50+ 
FPS on ultra settings. 

As for reference clocks, we see a slightly lower 
915MHz core clock, compared to the 1006MHz 
found on the reference GTX 680 core. This 
helps further reduce power requirements of the 
core, and again helps with temperatures and 
noise by extension. Normally we'd like to see a 
higher clock used on a high performance card 
like this, but in this case we’d prefer the lower 
temperatures, as the card is already plenty fast. 

If you do plan on shoving one of these into 


Unigine Heaven, Avg -87 


3DMark 11 - 14196 


Frames per second 


your system, you should probably check a few 
little specifics. Like if it will fit. Measuring in at 
28.5cm, it’s not really short, so may impede 
on the HDD bay of some cases, especially 
older ones. 

Now comes the part of the review where we 
talk about its negatives... only there aren’t any! 
All we can say about this dual-GPU monster 
is that it’s slightly hotter and noisier than your 
average HD7970, but when you consider it’s 
roughly 100% faster, you quickly realise just how 
good a job NVIDIA's engineering team has done. 
The rear PCB is immaculate, and, dare we say, 
an engineering marvel. 

If we had to split hairs, we'd talk about the 
price being far too high, and how NVIDIA is 
blatantly ripping us all off. But we don’t really 
think they are. Sure, in Australia we're paying 
a far higher price than the USA, but that’s a 
region issue, and nothing to do with NVIDIA. For 
$US999 it’s a decent enough purchase, and if 
you have the cash to spare we wouldn't stop 
you. (>) MW 
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NVIDIA GTX 670 


Many surprises in store from a little card that could. 


Street Price $549 Suplier Nvidia 
Websites www.Nvidia.com 
Specifications 915MHz core; IS0OMHz memory 
(6000Mtz effective); ‘Kepler’ core; 1344 CUDA 
Cores(NVIDIA); 2GB GDDRS; 256-bit bus width; dual-slot 
active cooling; Dual 6-pin PCle connectors. 


Te folks at NVIDIA have been busy 
little bees this month, offering 
solutions both above and below 

the performance of the popular and 
powerful GTX 680. The GTX 670, 
NVIDIA's latest addition to the Kepler 
family, is comprised of 1844 CUDA 
cores, sports a 256-Bit memory bus, and holds 
the same 2GB VRAM as the reference GTX 680. 

The stock clock NVIDIA have chosen for the 
GTX 670 is a little lower than that of the GTX 
680 (to be expected) coming in at 915MHz. This 
is undoubtedly to keep the card's performance 
lower, as when clocked to 1GHz like its big 
brother, there really is only the smallest of 
differences between the two cards at most 
resolutions. 

The GTX 670 has a boost clock of 994MHz 
by default, though with some playing around 
we managed to get a core/boost clock of 
1150/1230. We're confident many cards will go 
higher, but for now we're calling that as what 
you can expect from the average GTX 670. 

Power consumption is down rather healthily, 
given it’s a neutered GTX 680. We would hazard 
a guess at 125W for total card power draw 
under load. NVIDIA rates the card at 170W max, 
but we don’t really Know why. 

So far it seems the GPU Boost technology is 
identical to that of the GTX 680 in function; the 
only difference being a slightly higher clock ratio 
with a lower multiplier of 11.5x (vs the 680 at 
20x). The GTX 670 has a clock ratio of around 
80MHz by default, which is 80MHz x 11.5 to 
reach a 915MHz stock, where the GTX 680 uses 
50MHz x 20 to reach 1005MHz stock. 

As for the design of the card, we can see 


Nvidia GTX690 Synthetic Benchmarks 


Unigine| Heaven, Avg -30 


3DMark 11 - 8413. 


Nvidia GTX690 Gaming Benchmarks 


Battlefield 3 
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that the GTX 670 is in fact a very short PCB, 
measuring in at only 17.5CM. The rest of the 
24.5CM length is made up of the GPU cooler. 
We're not sure if NVIDIA included the longer 
cooler because they thought the GPU needed 
the extra cooling, or if they simply didn’t want 
their second best single-GPU card to appear so 
small. After all, for a video card to be good, it has 
to be big, right? 

It makes sense to give the card a bigger 
cooler than the PCB lengih in this case, as total 
length of the card is still more than acceptable. 
And besides, we have no doubts at all that many 
NVIDIA partners will jump on this opportunity, 
and start creating single-slot cooling solutions in 
the not-too-distant future. 

The PCle slot should provide the GPU with 
75W, while a single PCle cable is good for 
125W+. There should be more than enough 
power coming through a single 6-pin to run this 
card, so we will see what happens with future 
releases from partners, and hopefully start to see 
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some single-plug cards, making SLI possible on 
many popular 6SOW PSUs. 

Hold on to your socks people because 
NVIDIA truly have knocked this one out of the 
park: Performance sits around that of the HD 
7970. A little lower in some games, a little faster 
in others. 

The only place this card falls down against the 
HD7970 is in resolutions at or above 2560x1440. 
f you are only using a regular HD monitor, 
perhaps you should consider a lower-tier card, 
as even the GTX 670 is slightly overkill. 

The fact that this card manages to top the 
HD7970 in tests is extremely impressive, and 
just goes to show how advanced the NVIDIA 
architecture is. Using roughly 40% less power 
than AMD, with a far cooler card, NVIDIA really 
has hit AMD where it hurts. 

Long story short, $499 for a reference model 
seems to be the norm, with higher-tiered models 
costing upwards of $549 in Australia. Colour us 
impressed. “= MW 


Performance 
Around that of the 
HD7970. 
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Build 


A good match for the: 7970, 


though falls behind at 2560x1440 


HARDWARE /@iazad 


/ CAPTURE CARD 


G.SKILL Trident X 2400MHz 


Great on paper, but in reality, these sticks are quite a disappointment. 


Street Price $130 Supplier G.SKILL 
Website www.gskill.com 


Specifications 4x 4GB kit; PC3-19200 (2400MHz) , 
10-12-12-31 2T; 1.65v; 240-pin DIMM; Non-ECC 
unbuffered DDR3 


Re only three or so years ago, you could 
quite happily spend $900 on a kit of 
2000MHz RAM, these days, a 2400M#z kit like 
the G.SKILLTrident X reviewed today will cost 
you as little as $125. 

Put simply, if you enjoy tweaking your RAM 
settings, or you feel you can benefit from faster 
RAM in specific applications, there is almost no 


World records are being shattered left and right 


as more and more overclockers are able to afford 


high performance RAM, and that can only be 
good for us consumers. 

Upon firing up the G.SKILL Trident X RAM, 
we take a look in BIOS. Nothing out of the 
ordinary, so we decide to start off by running 
the XMP profile as we do with all RAM reviews. 
The system reboots, hangs on a black screen 
for a while, a while longer, and longer still until it’s 
certain the system is not actually going to POST. 

Interestingly, a second check in BIOS reveals 
all settings are as they should be, 2400MHz 
frequency, CAS 10-12-12-31 (fairly slow timings) 


excuse for running 1383MHz kits in your PC. and the DRAM voltage is correctly set at 1.65v. 


Another reboot and we still don’t 


" <GSKILL Trident X Stock Maxstable overclock ee ; 
2400MHzCLI> 35x100;DDR3-2400 35x100;DDR3-2600 is time we set voltage to 
@10-12-12-312T @14-14-13-311T 1.7v manually, and we get a 


successful POST, though fail 


PiFast (seconds) 18.31 17.95 ; 
memory tests once we begin 
MaxxMEM2 (Score) 1109 1412 benchmarking. 1.75v now, and 
we find stability, though it aopears 
AIDA Read (MB/s) 21469 22652 torba chalky), ae we BSOD ater 
AIDA Write (MB/s) 28132 28789 completing out benchmarks. The 
AIDALatency (nanoseconds) 29.4 29.3 only remedy was to increase the 


cache timings from 10-12-12-31 


AVerMedia Live Gamer HD 


Now with a go button! 


Street Price $250 Supplier AVerMedia 
Website www.avermedia.com 


Specifications PCI-E card; USB record button; HDMI 
passthrough; record in H.264 up to 1080p 15,000kbps; HDMI 
cable; HDMI to DVI cable; HDMI to DVI adapter. 


A months ago we had a look at 
\VerMedia’s Game Broadcaster HD which, 
despite being a good hardware solution, had 

a number of drawbacks where software was 
concerned. It was also primarily designed for 
recording of console gameplay. 

Enter AVermedia’s Live Gamer HD card, with 
the new Recentral software package. For PC 
gamers who want to record gameplay this is 
hands down the best solution we've ever seen. It 
is ax4 PCI-E card that captures footage from the 
DVI or HDMI output of your graphics card which 
is encoded using hardware on the card itself. 
This feature allows you to record your gameplay 
without using your CPU to process the footage 
— and it works! 

On the software side of things AVerMedia 


than the previous solution 
of simply using a TV tuner card 
application for capturing games. 

Our favourite feature is most 
certainly the dedicated USB LED-lit record 
button — say you are smashing it in Battlefield 
3. Smack that sucker and you'll be instantly 
recording gameplay. The LEDs pulse slowly to 
indicate recording is in progress. 

The footage that results from Live Gamer HD 
recordings will vary depending on your encode 
settings. We did our testing at the maximum 
setting of 1080p, recording optimised for 
YouTube upload (H.264 codec) at a bitrate of 
15,000kbps and what we got was stunning. 
We decided to go with Diablo Ill (because 
those videos are all the rage on YouTube at the 


to 11-12-12-31 under the same 1.75v. 

We're not saying that all kits of the G.SKILL 
Trident X are going to perform as lousy, but for 
comparison we managed to run a competitors 
kit at 2600MHz CAS just the day before 
testing, so it's not 3770K’s IMC. Not running 
XMP is bad enough, let alone an “enthusiast kit” 
underperforming like this. (“> MW 


Overall 

Can’t run advertised 
specifications without voltage — 
i 


a 
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Although the card comes at a price 
it is the most elegant and user-friendly 
PC solution we've seen outside of 
FRAPS, which is a notorious CPU 
hog. If you really want to record your 
PC fraggage, this is the card for you. (@) JL 


Overall 
Hardware encoding, a much 


has upped its game by bundling a program 
specifically designed for gamers. The Recentral 
interface is cleaner, simpler and more streamlined 
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moment) and Deus Ex: Human Revolution in 
DirectX 11 with tessellation on in order to really 
push the hardware. And it works. 
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Intel 330 Series 120GB 


A solid, if slightly uninspiring, drive from Intel. 


Street Price $155 Supplier Intel 
Website www.intel.com 


Specifications 120GB Capacity, SATA 3, SSD, 
3-year warranty. 


A“ much time spent waiting, the Intel 

330 series is here. It’s a nippy little drive 
built around the SandForce 2281 controller, 
which will provide a small speed increase over 
previous models. Another benefit to controller 

is the increased reliability, as the older SF2000 
controllers had some well-known issues, 
especially with SSD manufacturers such as OCZ. 
It appears, however, new silicon and firmware 
have cleared up most of those problems. 

Intel seems confident enough that the new 
controller will last, and includes a three year 
warranty as standard, something not many 
other vendors are comfortable doing. Whether 

Write 
AS SSD 4K-64 Threaded (MB/s) 209.6 
ASSSD Access Time (ms) 0.114 


469.8 


CrystalDiskMark Sequential (MB/s) 
CrystalDiskMark 512K (MB/s) 


427.1 


or not this means the drive will last three years 
is another matter entirely, but at least you get a 
replacement drive if something does go wrong, 
while other companies will leave you on your 
own after 1-2 years. 

Memory density and speed is unchanged 
from what we can tell, as benchmarks are only 
slightly faster than previous Intel 320 series. This 
means it’s not worth upgrading if you already 
own a SandForce controlled SSD, though it is 
worth seeking out the 330 series if you are after 
some cheap speed. 

It’s a little disappointing Intel didn’t include 
the five-year warranty with the 330 series as 
they did with the 320 series and the 520 series, 
but | guess in order to keep costs down it is 
necessary, and three years is still above industry 
average. 

For those chasing a different capacity, Intel 
also offers the 330 series in a range of storage 
sizes. The smallest being 60GB, 120GB filling 
out the mid-range and 180GB is set as the 
largest SSD available. If you're after a a larger 
drive still, you will need to take a look at the 520 
series, as that contains drives all the way up to 
480GB capacity. 

Overall the drive is fair value, with impressive 


Plantronics 


Another great product from Plantronics. 


Street Price $89 Supplier Plantronics 
Website www.atomicmpc.com.au/138_GC780 


Specifications Circum-aural closed cup 7.1 design with 40mm 
drivers; affixed boom microphone; 2m USB cable; Frequency 
Response: 20 - 20,000 Hz; plastic and steel construction. 


Pron have long been a fantastic value 
brand for the average gamer, and there's a 
good reason why the GameCom 777 headset 
has been in KitLog for so long — for the price, 
the build quality, sound, and comfort are all top- 
notch. So can Plantronics top their older product 
with a thoroughly new design? 

Initial similarities are obvious; dual 40mm 
drivers, boom mic, USB connectivity — though 
on the 780, you don’t have the choice of 3.5mm 
jacks if you want to use the headset with 
another device. Construction is pretty good, with 
super-hard plastic making up the frame of the 
headband and each cup. These elements are 
separate, and are linked by two stainless steel 
prongs into a swivel joint, allowing the cups to 
rotate 90°. The prongs slide in and out of each 
cup with graduated notches, and it’s a very 
comfy headset when fitted. 

Due to its closed design, they may get a little 
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warm in summer, but it blocks out 
most external noise. They’re as tight 
as can be while still being circum- 
aural, but this writer’s big ears fit just fine. 
Sound-wise these are pretty impressive 
for the price of $89. After first downloading 
the driver from Plantronics and installing, 
we can control volume, mic mute, and 7.1 


emulation from buttons on the left cup. Quality is 


great with most types of rock, and drum&bass 
fans will definitely enjoy the booming low 
frequencies. Naturally something is lost with this 
kind of tuning, and that’s the midrange — though 
high frequencies still come through clearly. 7.1 

is a waste of time, though, and it simply makes 
music sound unrealistic. 

Annoyingly, the 780 gets loud. Like, REALLY 
LOUD. We had to be careful when adjusting 
volume to save blowing our eardrums, which is 
a serious design flaw in our opinion (who ever 


needs that much volume? Perhaps if you want to 


use them as speakers?). 

In all, the 780s boast better audio quality, 
fewer input options, and slightly worse build 
strength — though they should still take a 
beating amicably. = JR 


aN 


performance and a fair warranty. Consider this 
SSD a jack of all trades, yet a master of none. 
There are faster drives, there are cheaper drives 
and yes, there are drives with longer warranties. 
We feel however, that the 330 is a good mix 

of all, and is a fairly good starting point for the 
average PC enthusiast. “= MW 


Overall 


Good value and performance. 
Can't ask for much more. 


GameCom 780 7.1 USB 


Overall 
A solid PC-only headset for 
gaming and music. — 
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TI Computers 37/70K 


An amazingly well-specced and priced 


system for any gamer. 


Street Price Box Only: $TBA Complete System: $2,280. 
Suplier TiComputers Websites www.ticomputers.com.au 


Specifications 17 3770K @ 4.4GHz, Gigabyte Z77X-D3H, 
8GB Kingston RAM @ 1333MHz, 120GB Corsair SSD + 2TB 
Seagate HDD, Geforce GTX 680, Cooler Master CM 690-II, 
Cooler Master GX7SOW, Logitech Keyboard and Mouse, 24” 
Samsung S24B300H Monitor, LG Blu-Ray Burner, Windows 
7 Home Premium 64-Bit 


Se Atomicans don’t usually 
associate themselves with is a pre-built 
PC, but that may all change with Tl Computers 
offering an i7 3770K system for very close to 
(possibly even cheaper) the total price of building 
a complete system yourself. 

Equipped with a GIGABYTE 277X-D3H 
motherboard — arguably the best value board 
available from GB — this system is built around 
value for money performance. You'll find room 
inside to expand to CrossFire or SLI in the future, 
along with more than enough room for HDD 
capacity increases, as you'll find four SATA 2 
ports, and another four SATA 3 ports. 

Overclocking is very easy, and proven by 
the fact that Tl Computers include a moderate 
overclock for you — free of charge. Upon booting 
up we discovered the 4.4GHz core clock is 
already in place, along with 1833MHz (CAS8) 
on the RAM. 

To keep the new Ivy Bridge processor cool, T| 


ii FPS Min 
Unigine Heaven 20 
3DMark 11 (score) 


Arkham City 
Battlefield 3 
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Computers has included a 
Noctua D14 cooler, arguably 
one of the best air coolers on 
the market. It ensures quiet 
and reliable performance for 
many years, though the best 
part is you don’t have to 
install it yourself. 

If for any reason you do 
need to tinker inside the PC, 
or if you plan on modding 
it after arrival, the choice 
of a Cooler Master 690-II 
case should put a smile on 
your face. It’s one of our 
favourite cases of all time, 
representing beautiful and 
thoughtful design, solid 
build quality and most 
importantly a fair price tag. 

So what about the storage? 
Ti Computers hasn't skimped out here either. 
nside the tower you will find a shiny Corsair 
Force 3 SSD, sporting a 120GB capacity. Also 
included for your data storage is a large capacity 
2TB HDD from Seagate, a ST2000DM001 to 

be precise. It’s not common you find an SSD 
included in pre-built ‘gaming’ computers, so we 
take our hats off to Ti for doing the right thing. 

In order to satisfy your gaming 
addiction, a GTX 680 has been 
included. It’s without question the 
fastest single GPU video card 

on the market, though given 

the price, we're not sure it’s 

the best choice for a pre-built 
system, as it really does bloat the 


the parts alone. 

If you already have yourself a nice screen and 
gaming input devices, Ti Computers are happy 
to throw all of this together (very carefully and 
neatly of course) for even less. Put simply, you 
won't find a PC with better value anywhere 
else. The only way you could possibly beat this 
price is if you or a friend build it for free, but then 
you miss out on the five year labour warranty, 
something that in our opinion adds significant 
value to this deal. Who wants to have their 
head buried in a PC when something goes 
wrong? Even we sometimes want to offload our 
problems on the odd occasion, so thank you Ti 


total built cost of the PC. Also Computers for putting your hand up. (=) MW 
remembering that most people 

still game on 1920x1080, a GTX 

670 seems like a more sensible Performance 

option. Luckily, Ti Computers are It doesn’t get much = be 


an understanding bunch, and faster for the money. 


worth your while. 

If you are chasing a complete 
system, with Sarnsung 
S24B300H monitor, Basic 
Logitech input devices and 

Windows 7 Home Premium 
the build will total out at $2280 
— that also includes a one year 
parts warranty, and five year 
labour warranty. Not only is 
that competitive, it’s cheaper 
than the bill we received from 
numerous online PC stores for 


FPS Max 


more than likely will make the Bundle aes 
change over to a GTX 670 if you compen Katto 
decide almost $200 in savings is Value : 


It would be achallenge © 
to build it cheaper. 


A serious gaming 
machine, ready to’play. 
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Dell XPS 13 Ultrabook 


It’s not gaming grade, but it is one stylish piece of hardware. 


Street Price $1998 Suplier Dell 

Website www.dell.com.au 

Specifications Intel Core™ {7-2637M processor; 4GB 

Dual Channel DDR3 1333MHz Memory; 256GB Solid State 
Drive; Intel HD 3000 graphics; Elemental Silver Aluminum 
and 13.3in Hi-Def (720p) 1366x768 WLED Display; 1.3MP 
Webcam; Windows 7 Home Premium SP1 64bit; Microsoft 
Office Starter 2010; McAfee Security Center; 1-year Warranty 


i: not often that we look at something 
that’s outside of our performance box. At 
Atomic, we're all about gaming, gear with 
grunt, and pushing hardware to its limits. 
But it must be said that that’s not the 

be-all and end-all of computing. 

Gasp! 

It's true. For every overclocked nightmare 
beast of a PC that can make Crysis weep tears 
of ineffectual rage, there’s also less specced 
systems that are no less masters of what they 
try to do. A lot of folks around these parts 
own iPads, because they’re so convenient, or 
who have, aside from their gaming rigs, lower 
specced systems for more regular needs. So 
when Dell asked us if we wanted to look at the 
new XPS 18, | thought - why not? 

I’m glad | did, too, because while it is in no 
way a performance machine — at least not how 
Atomic measures performance, and it’s for 
this reason that we have not run any gaming 
benchmarks - it’s still a well-designed machine 
that we’d be happy to add to our computing 
collection. 

Ultrabooks are the coming thing in notebooks, 
finally nudging the overweight bricks we've all 
been making do with forever right out the 


door. It’s an Intel spec, but let’s be honest — it 
was the Macbook Air that put the cat amongst 
the pigeons. The XPS 13 is one of the more 
elegant examples of the form factor, too, with a 
simple carbon fibre chassis and aluminium upper 
clam shell, with tough but light gorilla glass in the 
display. It’s light enough, and small, enough to 
actually carry — literally - as a notebook. 

It’s pretty powertul for its size, but as we said, 
don’t even think about playing low-spec games 
on it. Even Blizzard titles fail the test! Normal 
computing tasks, however, are pretty solid, from 
ripping music to simple image editing. Battery, 
while slightly lower than other ultras (according 

to my pals at PC & Tech Authority) is a 
little low, but that’s expected with the 
overall smaller form factor. 

The solid performance comes 
from an impressive spec for the XPS 
13’s size. A Core i7 mobile processor, 
backed with 4GB of RAM, drives 
the machine, with storage handled 
by a speedy 256GB SSD. The Intel 

HD 3000 graphics chip is, well, it’s 

there — let us not speak of this 

again. What will be very interesting 
is when new NVIDIA mobile chips 


make their way into ultrabooks. 

That said, gaming aside, the 13in display is 
bright and crisp, so if you want to watch some 
movies you'll not be disappointed. Connectivity 
options round out the spec, with single lonely 
USB38 port packed by two slower USB2 
brethren, and the usual audio options. 

Using the XPS 13, though, is a fantastic 
experience. The chiclet keyboard is a pleasure 
to type on, with full spacing between keys, 
adequate travel, and good feedback for touch 
typists. The touchpad is uncomfortable because 
of the size, but then | was practically born with 
a mouse in my hand — touchpads are always 
weird to me. 

The real killer is the price, which seems like 
remarkably good value for what you’re getting. 
It's definitely within the realm for a student, or 
as an ideal second browsing machine for home. 
(() DH 


Performance — 
Good for anything an {“! 
but gaming. . 

Build aa Ya 
Wonderful design a 
and very sturdy. TE TET 


Features 
A little light, but still all 
the essentials. 


Overall 
An ultrabook we'd be 
happy to call our‘own. 
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So 


Ss: your GPU and other hardware is any other part-of your PC — and trust us, you 
going to be important; and yes, you'll be don’t want it to fail you in the middle of a firefight. 
hammering away at your keyboard a lot during If your CPU cooks off, at least you'll not have to 
any heavy gaming session. watch the consequences as you lose control 
But your mouse? That’s a whole other school in an online deathmatch. If you’re mouse dies, 
of hard knocks. you'll see your virtual self getting riddled with 
If you game a lot, you probably spend hours bullets... Embarrassing! 
every day holding, sliding, grinding, slamming, So that’s where this round up comes in. 
and clicking on your mouse. During an intense We've rounded up some of the newest mice 
session you'll be sweating on it, hammering from the most popular and well known brands, 
it into the table, clicking it relentlessly to try and we’re going to put them through their 
and defeat your enemies. For sheer kinetic paces. We're going to play with them, bash 
abuse, few PC components cop as much as them, get to know them. 
the humble rodent. And chances are, it’s a And:we’'ll show you the one that comes out 


component you'll keep for longer than almost on top! 


saeeet 


a 
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How we test 


L= year, at Geil’s stand at Computex in 
Taiwan, the company had an array of their 
in-house mouse testing gear to show off its new 
dual-sensor mouse. It was a great way to get 

a feel for the incredible precision of that device, 
especially in comparison to its competitors. 

However, personally, there's really only one 
mouse testing metric that matters to us when 
it comes to gaming — does it improve your 
experience, and feel comfortable in the process? 

At the end of the day, a mouse is one of the 
most personal items in your hardware collection. 
When you’re gaming, your hand will be on, 
around or grasping it the entire time, and its 
curves, weight, and grip will be an intimate part of 
that experience. So, it’s a pretty subjective thing, 
to say whether a mouse is great or not; that 
being the case, it’s probably a good idea to tell 
you how | use a mouse. 

You can see in the photograph on this page 
how I grip. | tend to hold a mouse between 
thumb and the last two fingers, while anchoring 
my hand around the heel of the palm — there’s 
one hell of a desk callous there. a real badge 
of gaming courage. | pick up my mouse a lot, 
80 lift-off clearance is quite important to me, 
not to mention sturdiness, as that lift-off is often 
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acompanied by a solid put-down. | also tend 


to game, unsurprisingly, for hours at a time, 
many multiple times a week. It’s my job, but 
let's be honest - I’d be doing it anyway. 

The games !'ll be playing for this round- 
up are pretty typical, and cover a range of 


genres. First up, there’s the mighty Battlefield 


3 - voted Game of the Year by Atomnicans 
last year, so | Know you guys play this one 
a bit, too. I’m not a little ashamed to say | 
usually play Recon class, sniping it up from 
the edges of a map, so precise mouse 
tracking is paramount. Also, zoomed in, you 
can really notice any irregularities or jitter in 
cursor placement. 

I’m in the middle of reviewing Diablo III, 
conveniently, so each mouse in this test 
will get to spend some time getting the hell 
clicked out of it, which will test the mouse’s 
durability and construction, not to mention 
comfort. There’s also a bit of MMO action 
in the shape of The Secret World, currently 
in beta. It’s a far less demanding game, 
mouse-wise, but it’ll put some stress on the 
perpetually depressed right mouse button. 


Finally, I’m falling back in love with Napoleon: 


Total War, courtesy of the very latest Darth 


Mod, so there’s some more thoughtful 
strategy gaming thrown into the mix. 

That's four very different games, with 
very different demands for the mice on 
test. 

It's also worth pointing out what my 
standard set-up is. Normally, | use a 
Corsair Vengeance M60 mouse, because 
it's comfortable, good-looking, and feels 
great in-game, on a solid CM Storm 
mouse mat. I’m right-handed, too. 
These are backed up by another Corsair 
product, the Vengeance M90 keyboard. 
It's a full length model, and given my rig 
is next to my partner's, it’s a good thing | 
use a rather small mousing motion when 
| game. 

| think we can all agree that something 
| good mouse should be is, well, invisible. 
You shouldn’t feel as though you're 
concious of the mouse in your hand; 
rather, it should be an extension of your 
gaming experience. It’s bit of a cliche, 
but it really should feel like it’s part of 
you, not some odd lump of plastic you're 
struggling to control. 

So... let's get into some gaming! 
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Supplier 
Website 


Price (via StaticlCE) 
Buttons 

Weight 

Sensor 

Lift distance 

Max DPI 


Onboard memory 


Cord length 


Mamba 


Razer 


http://au.razerzone.com 


$150 

if 

NA 

Dual laser/optical 
NA 

6400 


No 


NA 


Meduza 


http://www.epicgear. 
com 


$80 

7 

NA 

Dual laser/optical 
imm 

4800 

128kb 


2m 


Kinzuv2 


| SteelSeries 


http://steelseries.com/ 


77g 


Optical 


| 2mm 


3200cpi 


| NO 


2m 


ropes: 
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Sensei 


Steelseries 


http://steelseries.com/ 


$100 


11400cpi 


Yes 


2m 


Sentinel Advance 2 


Cooler Master 


http://www. | 
coolermaster.com.au/ 


$68 | 


Supplier 
Website 


Price (via StaticlCE) 
Buttons 

Weight 

Sensor 

Lift distance 

Max DPI 

Onboard memory 


Cord length 
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Tt eSports 


http:/Awww.ttesports. 
com 


$80 


Saphira 


Tt eSports 
http://www.ttesports. 
com 

$60 

5 


Optical 
NA 
3500 


Yes 


Roccat 


http://www.roccat.org/ 


90g 


NA 


Vengeance M60 


LogitechG400 


Corsair 


http://www.corsair.com/ 


$70 


Laser 
Variable 
5700 


No 


Logitech 


www.logitech.com 


Optical 
NA 
3600 
No 


49 


HARDWARE 


—— 


I've always felt that the CM Storm range of 
mice are edging ever closer to being a true 
alternative for gamers. In the past, each new 
iteration of mouse or new product has been 
that little bit better than before, but always 
let down by small build issues — especially 


which were buckled and bumpy on pretty 
much every CM Storm mouse we looked at 
and poorly applied. 

It's a shame, because they've delivered 
pretty good performance and value, 
otherwise. 

This time, though, the Sentinel Advance II 
has got it all right — about time. 


Insane detail 

In a lot of ways, the Sentinel Advance II is 

the opposite of the Steelseries Sensei. It’s 
made for right-handers, for one thing, and 
eschews a unibody upper surface in favour of 
a whole mess of different panels; right-hand 
panel, left-hand panel, a mesh insert around 
an inset OLED display, a panel surrounding 
the scroll-wheel and then two more panels for 
the main buttons. There’s a lot of small gaps 
and panel edges that could be uncomfortable, 
but Cooler Master’s managed to get the build 
just right. 

The ergonomic design is fiendishly 
comfortable, especially if you like to hold the 
whole mouse with your palm resting on the 
upper surface. It’s one of the larger mice on 
test, too, so if you’ve a sizable hand, this 
iS definitely one of the better options out 
there. All the grip surfaces are ever so slightly 
rubberised, and a deep thumb indent makes 
for a secure grip on the left-hand side of the 
mouse. | still find my pinky a little lost, when | 
grip and pick up the Sentinel Il, but that’s very 
much a personal problem. 

All that grip and comfort would be for 
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Cooler Master Sentinel Advance Il _ 


Does the latest Sentinel stand guard over your gaming? 


Street Price $68 
Website www.coolermaster.com 


when it came to the seating of the mouse feet, he 


The ergonomic design is fiendishly 
comfortable, especially if you hold the mouse 
with your palm resting on the upper surface. 


nought if the Sentinel II's laser sensor wasn’t 
up to scratch. On the contrary - it’s pretty 
damn good. In all honesty, with a lot of mice 
you do need to really pay attention to see any 
advantage or disadvantage, but the Sentinel || 
delivers up front. FPS play in particular is great, 
and I’m very pleased to report that Cooler 
Master has finally gotten the feet seating 
properly. It’s very close to the smoothest 
mouse on test. In every other game we looked 
at it's similarly precise. Click feedback on the 
main mouse buttons is a little down, however, 
without much audio or physical feedback; that 
would be due to the size of the buttons. The 
click action isn’t resonating throughout the 
entire body of the mouse. 


But what's particularly good about the 
Sentinel Il is the Sentinel Advanced Driver 
Panel. Steelseries still has the edge on mouse 
software, but CM's catching up. There’s a 
wealth of options to tweak to get the Sentinel 
Il working just right. The OLED screen helps, 
too, and unlike the Sensei, this one’s on top 
where it can easily be seen, meaning you 
can keep track of settings with a glance. The 
software also features some insanely detailed 
macro options, so if you — unlike us — live and 
die by this kind of stuff, the Sentinel Il could 
easily start to look like an essential piece 
of wargear. Onboard memory and profile 
switching probably seal the deal. 

| have to admit there are better mice on 
test, but I’m almost loathe to do so, because 
the CM Storm brand has come a long way 
with the Sentinel Advance Il. Definitely give it a 
look-in for your next upgrade. 


Overall 


The CM Storm gear is going from 
strength to strength. 


Corsair Vengeance M60 


An excellent first outing from the venerable peripheral maker. 


Street Price $70 


Website www.corsair.com 


As mentioned, this is my stock mouse at the 
moment. I've been using one since launch, 
and have not really found a replacement that 
feels quite as comfy, looks as good, or gives 
me exactly the feel that I’m after in a game. 
But perhaps this round-up can change 

that. In the meantime, what makes the M60 
so great? 


Made by... Logitech? 


We've met some of the design team from 
Corsair’s controller division, and these guys 
know their stuff. It also helps that there’s one 
or two ex-Logitech staff in the team, guys 
who left that company because they were 
looking to explore new areas of mouse 
design. Corsair, always a canny company 
when it comes to offering unique design 
propositions (just look at some Corsair PC 
cases), snapped up the talent and let them 
work from a blank slate. Their only mission — 
design a great mouse. 

The M60 is part of the larger Vengeance 
gaming line-up, which includes two mice 
and two keyboards, split along MMO/FPS 
products. What holds them all together, 
however, is the robust aluminium construction 
that underpins their design. This not only 
looks fantastic, but provides incredible 
strength while not compromising on weight. 

On the M60, this manifests in a single 
piece of aluminium that makes up most of 
the body. It’s a beautifully engineered piece 
of metal, flat on the underside but curving up 
in the front and rear to support the plastic 
panels that make up the hand rest. It’s an 
almost skeletal design, asymmetrical, with 
elegant curves for your thumb and gripping 
fingers, and a single piece of plastic that 
wishbones into the left and right buttons. 

There’s enough of a gap in the plastic that 
you also get a little bit of airflow, which cuts 
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down significantly on awkward sweating during 


long hot summers of gaming. 

In between the two buttons are a sturdy 
wheel of rubber-coated aluminium, and DPI 
controls. There are two buttons that rest 
under your thumb, and a final, special button 
that activates a sniper mode for slower, more 
precise FPS aiming. 

The mouse includes three weights that 
are spread around the undersurface of the 
M60, meaning you can actually bias the front, 
side or rear of the mouse to match personal 
preference - it’s a wonderfully unique touch 
that offers incredible control in action. 


Performance 

With the rear weight removed from the M60, the 
center of mass sits pretty much right between 
your fingers, which translates into an incredible 
sense of the where the mouse is. This helps 
with frequent pick-ups, and fatigue in long-term 
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gaming sessions. The ever so lightly textured 
surfaces help with grip, and it almost never ends 
up feeling slick under the palm. 

In games, the M60's laser sensor is accurate, 
with no jitter or extraneous movement. 
Movement and ballistic combat feels precise, 
and there’s never any sense that you’re fighting 
the mouse for control of your cursor or cross- 
hair. The mouse-wheel has enough weight and 
feedback that clicking through inventories or 
menus is entirely natural. 

I've not played a game where the M60 
has not felt at home. Whether it be high-click 
games like Diablo, shooters, even strategy. It’s 
definitely focused at shooters, though, and | 
know our labs guy, John Gillooly swears by the 
M90 MMO version, but | think the Vengeance 
M60 is a true mouse for all seasons. It’s tough 
enough to handle all manner of abuse (which 
also makes in a great LAN option), uniquely 
designed, and looks great next to the matching 
K60 keyboard. 

It's a tough mouse to beat, and is widely 
available at a very reasonable price given the 
build quality. 


\ 


Overall 
A good mouse by any metric, and 
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‘Logitech G400- 


A classy mousing product, but one without any real flair. 


| Street Price $35 
e www.logitech.com 


This is odd to admit, and likely a surprise to 
many, but I’m not really all that familiar with 
Logitech gaming mice. I’ve used one or two, 
but my preferences have always fallen with 
other brands. This is a bit surprising, because 
for the majority of Atoricans there simply 
is no other brand — Logitech’s come top of 
the heap two years running in our hardware 
choice awards. 

So what gives this excellent maker 
of all manner of computing and mobile 
peripherals the edge? 


Non-aggression treaty 
One of the things that | like about the 
G400 is that it almost doesn’t look like a 
gaming mouse. There are no blinking 
lights, no bright colours, no sniper 
buttons... it’s just a well-made 
mouse. It feels sturdy and sleek 
without making any effort. 

The side panels are slightly rubberised for 
ease of grip, while the top panel is plainer 
plastic. There’s a mess of buttons, too, 
including two under your thumb (righties 
only — the mouse would be a real pain for 


lefties), two dpi buttons (which is a huge makes me keep readjusting my grip rather Looking back at the mouse, perhaps that 
improvement on mice that only have one than just gaming and forgetting it’s there. unassuming veneer is telling us something. 
to cycle settings in one direction), and a There's a lot to like about the rest of the Logitech calls the G400 a gaming mouse, but 
dedicated button to bring up Logitech G400, but that sensation of feeling not quite in in a lot of ways, it doesn’t feel that gamey to 
Gaming Software -— if you have it installed. control of the mouse flavours every interaction me; not in performance, nor in looks. It’s like 
There’s a very deep and organic-looking you have with it, and through it, whatever it's a standard desktop model playing a very 
depression for your thumb, which makes game you're playing. nervous game of make-believe. 
the grip on that side of the mess secure The mouse feet are supremely smooth and However, it’s also remarkably cheap at 
and comfortable, but on the right side of the very well placed, making tracking movements the moment, and as long as you give it a 
mouse it’s a little less well-designed. There's effortless, and the button feedback and wheel good test-grasp beforehand to make sure it’s 
avery sharp ridge below which, | guess, your motion is just fine. But in practice, | found ergonomics aren't going to drive you mad, it 
fingers should be sitting, but my typical grip myself constantly repositioning the G400, or could be a great back-up or second mouse. 
means it sits right under my finger tips; | can moving my hand, or fiddling with my keyboard Hell, like many folks, if you’re churning through 
see that it should be comfy, but it makes positioning in an effort to overcome the mice playing Diablo Ill (when the servers are 
gripping the mouse uncomfortable in long discomfort that really only comes from that up at least), then for the price of some of the 
sessions, lifting the mouse awkward, and single odd ridge placement. other mouse on test you could get three or four 
G400s! 


Looked at that way, it is pretty compelling... 
but not quite compelling enough. 


Overall 
Oddly disappointing in-game, 
but very well.constructed 
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Street Price $150 
bsite http://au.razerzone.com/ 


Oddly enough, there is a newer version 
of the Mamba out, the 2012 Edition, but 
getting one from Razer has 
been kind of tough. You’d 
think the company would 
want its shiny new mouse 
featured? 

Thankfully, we still have last 
year's version, and since it’s 
still widely available in stores, it’s 
worth looking at — or is it? 


Almost clever 
The basic design of the Mamba is pretty 
solid. It’s designed for right-handers, with 
subtle curves for thumb and fingers, though 
not so whackily asymmetrical to make it 
impossible for lefties. There’s even an ever so 
slight upward curve on the two main buttons 
that really adds to ease of clicking; there's a 
real hair-trigger sensation in play that delivers 
excellent feedback and fast clicks in games 
like Battlefield 3. 

Grip comfort is mixed, though. There's a 
mix of gloss plastic and rubber finish that’s a 
bit odd, and a drastic undercut where your 


thumb rests that’s actually uncomfortable in in whatever game you're playing. whatever surface you happen to be gaming on, 
long sessions. | am very sorry to the poor guy on my team but these bells and whistles don’t quite offset 
What really sets the Mamba aside, and | shot in the head while testing this out in BFS. | the distinct lack of accuracy when it comes to 
drastically raises its price, is the dual sensor really, really didn’t mean to click, nor aim at you. smaller mouse movements. It really only comes 
setup driving it, and wireless connectivity. That | did both... blame the Mamba! up in delicate aiming situations, where minor 
It's the only wireless mouse on test, in The need to clumsily change from wireless corrections seem wobbly and ever so slightly; 
fact, but it is far from our favourite wireless to wired won't come up that often. What will when sniping or otherwise scoped up in BF, 
solution in gaming. Sadly, Microsoft's amazing come up alot is the less than ideal dual sensor this actually lead to an amazing ache in my arm 
Sidewinder is no longer available, and | solution. from trying to counteract the mouse. 
mightily miss its elegant, magnet-powered a Even worse — yes, worse than muscle injury 
solution to emergency battery problems. On Cross-eyed gaming —is the fact that it greatly impacts on accurate 
the Mamba, you’ve got hours of gaming The Mamba is not the only dual sensor mouse shooting. It’s just not fun. 
on tap, but if you do run out of juice you've in this roundup, but | think | can say it is the The final nail in the Mamba’s coffin is the 
got to click a USB cord into place; it's easy least impressive implementation. Sure, the price. It’s the most expensive mouse on test, 
enough, but it is distracting in game, and will arrangement has incredible lift-off sensitivity, but despite the wireless capability — and it must 
likely lead to a moment or two of wild flailing and a rock-solid ability to adapt itself to be said that the wi-fi is wonderfully executed 


— it just doesn’t feel worth the money. Almost 
every other mouse tested would be a better 
option for fans of shooters, and all would save 
you a lot of money. 


Overall 
Good, but very expensive, and let 
down by awkward wirini 
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RoccatSavu 


A pretty outstanding mid-range mouse. 


-e Www.roccat.org 


One of the most dangerous things in 


reviewing is judging a product by past failures. 


But it’s remarkably hard to avoid letting, for 
instance, a bad experience with a brand 
colour any future interactions. So it was when 
| came Roccat’s Savu mouse. 

I’ve recently tested both the Kone [+] 
mouse and Isku keyboards, and found 
them... lacking. The Kone was jittery and 
inaccurate, and the scroll wheel broke after a 
day’s use; the Isku, a backlit keyboard, was 
So ill-conceived in execution that the letters 
on each key were practically unreadable. I’m 
pretty sure | made my Roccat PR rep weep. 

She'll be happy, then, to read this. Man, is 
the Savu impressive. 


Rasping rocket 
The design is simple, and on the ergonomics 
side the Savu dispenses with the more 
common rubber finish for grip enhancement, 
instead opting for a rough, raspy surface for 
thumb and little fingers. It’s odd, at first; it’s 
like gripping a mouse made out of low-grade 
sandpaper. Once you get used to it, though, 
it's comfortable and surprisingly grippy. You 
only need to exert a minimum of pressure to 
get enough grip to lift or move the Savu. 

Roccat call these ‘no sweat’ side grips, 
and while we can see that wisdom, | can’t 
help but wonder at what this pitted surface 
will look like in the long-term. In the course 
of testing we just didn’t get enough time to 
check this, but I’ve a suspicion that without 
Cleaning or similar attention, you’re going 
to get a nasty build up of gunk under your 
thumb. The Roccat brand is etched into the 
right mouse button, too, and | fear what that’s 
going to look like after an Australian summer 
of gaming. 

The raw ergonomics are comfortable, with 
a deep thumb grip and asymmetrical curves 
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for comfortable right-handed gaming. 

Roccat does make some odd button 
choices, however. There are two thumb 
buttons, but both are non-traditional. One 
engages the Easy-shift function, which lets you 
assign two commands to each mouse button, 
and the other switches DPI. The main buttons, 
though, are quite responsive, and the mouse 
wheel in particular delivers great feedback 
for switching between weapons, and almost 
no chance of over-scrolling — one claim the 
company makes that the Savu can definitely 
back up. A fancy lighting engine tops off the 
bells and whistles, which can be programmed 
with millions of colours, or can be made to 
organically breathe as you game. 

Because, who doesn’t like the idea that 
they're mashing their palm onto something 


that breathes... 

The proof of the Savu pudding comes in 
the gaming, though, and it really does shine. 
In every game, from strategy, to RPGs, to 
MMOs, to shooters, it feels fast, accurate and 
downright lethal. In fact, I’m unashamed to say 
| was able to pull off possibly the best shot of 
my Battlefield 3 career with the Savu — and 
it was my first shot of the mouse in-game! 
Normally, any mouse takes a little while to get 
used to, as you learn its grip peculiarities and 
tracking idiosyncracies, but the Savu handles 
like you've been using it all your life. 

My one reservation about the Savu is that 
there are a lot of non-essential features that 
you're paying extra for. The lighting’s nice, but 
hardly a game-breaker, and while Easy-shift 
is admittedly clever, it's not something | ever 
found myself using. If it were a bit cheaper, the 
Savu could be a real surprise winner in this 
round-up. As it is, it’s still a solid contender, but 
pipped by slicker, better products. 
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Overall 
Probably the most surprsing. 
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Steelseries Kinzu V2 
Arguably as simple as a gaming mouse can be. 


Street Price $70 


Website www.corsair.com 


Steelseries just has to be different. 

While every other mouse manufacturer 
measures in DPI, this Swedish mouse 
specialist insists the measurement is in fact 
rubbish — instead, Steelseries measures CPI. 
It's a moot point, really, but it speaks of their 
dedication to precision and quality that widely 
accepted industry standards are not good 
enough for them. 


— is what you're after, then the Kinzu V2 is an 


Precision and quality are certainly two excellent offering. The symmetrical design is 
words that come to mind when you use tremor in your hand is reproduced by the mouse, also a plus, making this a great mouse for left- 
a Steelseries mouse, and the Kinzu V2 is on top of the fact that it’s prone to over-correct. handed gamers. But if you, like me, prefer a bit 
no different. It's LASER sensor delivers an It's also very easy to twist the mouse in your grip _ of heft, there are better mice out there. 
amazing sense of accuracy, and in the hand if your grip pressure is heavier on one side than =F Ses 
it feels like it's almost not there. But that’s on the other. Po 
actually bit of a problem. In our use, this lead to an overall loss of Overall 

The Kinzu V2 is about as stripped back a in-game accuracy from wilder than expected It's just a aes 
gaming mouse as you can get; with just a mouse movement. There’s simply no weight 
CPI button, left and right buttons, and the to counter-act your own natural movements. 


scroll-wheel, it’s the least clicky mouse in test. _ In pretty much all games, despite an initial 
That's not so much of a problem, but it’s also impression of precision, actual use was just too 
the lightest. That leads to a problem in control _ erratic. It’s just too light. 

and sensation, wherein even the slightest That said, if lightness — not to mention value 


Eyebleeding colours, epic precision. 


Street Price $80 


Website www.epicgear.com 


True story: I’m blue/green colourblind. In fact, 
| think | perceive the entire spectrum slightly 
differently to most (note: never trust a monitor 
review by me). Perhaps this is the reason that 
| rather thought the flouro orange underside 
of the Epicgear Meduza was quite nice, 

while it simply cause ocular hemorrhaging 
amongst everyone else in the office. So be 


warned right there. The mouse is otherwise near-flawless. If 
If you do fall into the ‘Argh, my eyes!’ every game we could throw at it, making gaming you've a slightly larger hand (and a right one, 
category, it’s a real shame, too, because a pleasure with fast and accurate tracking, and remember), the Meduza is probably one of 
Epicgear, Geil’s gaming spin-off, is pretty well- astoundingly clean lift-off. In fact, it's so accurate the best mice you can get. 
named when it comes its mousing efforts. that it’s currently in the clutches of our Art 
The big sell of the Meduza is something Director, who thinks it’s simply the best layout area SE aEN 
called HDST — Hybrid Dual Sensor mouse he’s ever used. Good for gaming, even 
Technology. It has both a laser and an optical better for Photoshop and InDesign, apparently. 
sensor, and its really neat trick is being able to However, where it does fall down a touch is 
switch between one or the other, or both. It on the ergonomic side. It features an asymmetric 


may sound gimmicky, but you really do end design with heavily moulded thumb and finger 
up with the best of both worlds, as well as a rests, and they're just uncomfortable enough to 


mouse that you can quickly switch sensors be off-putting. Plus, in single sensor mode the 
on if you find yourself playing on odd surfaces. _ off-set sensors make flat tracking movements 
In use, the Meduza is crazy accurate in difficult to pull off. 
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than in some of the PCs | cut my teeth on 
back in the day. If that doesn’t make you feel 
old, | don’t know what will. 
But that’s not all you get in the Sensei 
— you get simple but beautiful design, 
the most versatile system for editing 
mouse settings, and just about the most 
pin-point mousing product you could 
imagine. Steelseries may occasionally 
come off as a touch pretentious when it 
comes to mouse design and marketing, 
but the Sensei pretty much justifies 
every claim that the company makes. 


Sexy and then some 
One of the real drawcards of the Sensei is 
how it takes the typically austere Steelseries 
design ethos and makes it look like a million 
bucks. It has much the same curves as 

the Kinzu V2, but this time instead of matte 
plastic, the finish is an alluring metallic silver, 
accented by a simple black body. The 
mouse is given life by three distinct lighting 
zones, which are user-controllable. The body, 
profile controller and mouse wheel can all 

be independently lit from a range of colours, 
meaning you can go all-out garish or come 
up with something a touch more... subdued, 
if that’s the way you roll. Personally, orange 
lighting across the board looks fantastic, and 
gives the silver finish a warm tone. 

The ergonomics of the Sensei are typical 
Steelseries, and would fit either left or right 
handers. However, it's got a bit more heft to 
it when in the palm of your hand, making the 
mouse'’s inherent precision pay off in spades 
in-game. Out of the box, it’s easily one of the 
best mice I’ve ever used; fast, accurate, and 
comfortable. But with some tweaking, it’s 
insanely good. 

We talk about lift-off distance a lot, and 
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SteelSeries Sensei 


An elegant and powerful mousing solution. 


There is more computing power in this mouse 


this is one of the few mice to offer an editable 
cut-off for lift-off height. This goes down as 
far as 1mm, the lowest official lift-off on test, 
and when set at that low minimum the Sensei 
shines. There's no jitter when you pick up nor 
when you put the mouse back down again, 
making fast lateral movements a breeze. | 
very rarely mess about with detailed mouse- 
settings, but it's worth spending a bit of time 
in the SteelSeries engine to get everything just 
right; and with on-board memory for multiple 
profiles, this is a great option if you game on 
the road, or if you enjoy vastly different settings 
for different games. 

The real kicker, though, is the ability to 
modify settings without even leaving a game. 
The Sensei features a small LCD display on 
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the underside, with simple controls to switch 
settings on the fly. So if you’re getting to grips 
with a new FPS, for instance, you can change 
a setting, test it, and continue tweaking, on 
the fly and without interrupting gameplay. You 
can even set the LCD to display a clan or 
personal logo. 

If you think of your mouse as analogous 
to the trusted weapon of a seasoned pro, 
the Sensei is a well-named. It's like a well- 
made katana, or a rapier; | still use the M60 by 
preference, but even | can’t deny that 
this is just about the best mouse on the 
market today. 

The asking price of the Sensei may set you 
back, but it really is worth the outlay. It’s not 
my personal choice for mouse, which really 
might seem odd, but it’s damn close, and 
pulling back to be purely objective, it is most 
definitely the best mouse in the test — at 
any price. 


Overall 
A truly premium product, 
worth every penny. 
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ThermalTake makes pretty good cases, but 
it's quite possible the company’s gaming 
spin-off, Tt eSports, is doing an even better 
job with mice and keyboards. Embracing 
eSports and champion players in particular 
genres may not be particularly inspired, but 
it certainly seems to be paying off. One case 
in the point is the Theron, a mouse we've 
looked at before; despite being designed 
for RTS games, it excels at pretty much any 
mousing challenge you can throw at it. 

To keep click-tastic RTS fans happy, the 
mouse is designed with a lighting engine 
that changes colours as your click rate 
soars. In a game like StarCraft, which is 
demonstrably about being able to click faster 
and cleaner than your opponent, | imagine it’s 
areal advantage to have one more layer of 
feedback to take in. But the Theron’s great for 
anything — Battlefield 3, Diablo Ill — this is truly 
a mouse for all seasons. 

Design-wise it features a large and 
comfortable body that can accommodate 


Street Price $80 


Vebsite www.epicgear.com 


Like the Theron, the Saphira (which may or 
may not have hips, but if it did, they would 
surely not lie) is a slick product. 

With a rubber coating, and a similarly 
broad and high body, it feels good in the 
hand now matter how you grasp your rodent. 
If anything, it’s an even better choice for 
gamers who grasp their mouse with their 
entire hand, resting their palm on the upper 
surface. It would also be a great choice for 
gamers who don’t lift their mouse during use. 

That said, if you do, problems arise. 

The Saphira has a cache of weights in the 
rear end of the mouse, and these, at full load, 
conspire to make the mouse back-heaw if 
you try and pick it up with thumb and little 
finger. It's so heavy it drags along the desktop, 
and while you can remove two of the five 
4.5g weights to compensate, you still feel that 
heaviness. Remove all the weights, | found, 
and the mouse becomes too light, much like 
the Kinzu V2. 
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Designed for RTS, great for everyone. 


Tt eSports Saphira 


Sounds like an RnB singer, plays well, 
but awkward button arrangement. 
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full-palm contact or finger-tip grasping equally 
well, thanks to an all over rubberised coating. 

It's asymmetrical, but not radically so, meaning 
you get supreme comfort using the mouse right- 
handed, but it serves capably for left-handers as 
well. The Theron boasts onboard memory, and 
can handle up to 45 macros across five different 
profiles, making this an excellent choice for 
gamers who play a lot of MMOs or other games 
where finicky macros come into play. 

We're particularly impressed with the 
slickness of the Theron’s feet, which glide across 
our mouse matt with barely hint of friction - it’s 
almost too smooth, if you can believe such a 
thing. Other neat extras include a soft bag for 


There's also a slight issue with button 
placement. The underside has a handy lock key, 
so you can make sure you get only the mouse 
functions you want in-game, but it’s also where 
the DPI switch resides, alongside a resolution 
switch. The latter, really, is neither here nor there, 
but the making me actually stop mousing to 
change DPI is kinda... rude. The DPI indicator’s 
in a good spot, but otherwise it’s an awkward 
immersion-breaking system. 

It's ashame, too, because the mouse is 
actually quite competitively priced. For 50-odd 
bucks, it would be a pretty compelling budget 


taking the mouse on the road; a nice touch. 
The Theron’s a great mouse, though just 
pipped by a couple of other contenders. 
However, if Starcraft is part of your gaming 
repertoire, it could be the perfect option. 


Overall 


Thermaltake’s gaming brand 
continues to impre: 


option, but strange button placement and 


awkward weighting for pick-up artists makes 


it hard to recommend. 


Overall 


our school of mousi 


A good design, but not suited to... 
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hese are four of our basic systems, with 

something for every taste. The Game Box is 
put together with money-saving in mind, but also 
an eye to getting as much bang for buck. Our 
build may be a little more expensive than what 
you could technically get away with, but for that 
extra few hundred you're also getting cutting edge 
performance and one of the most overclockable 
chips you can get today. 


The process of putting a PC 
together is relatively simple, and 
almost anyone can do it. The hard 
part, as many will ultimately discover 
through trial and error, is getting a good 
rig at the end of it. Builds featured here are a 
great starting point for any user; but we always 
recommend customising for your particular 
needs. There’s no point cramming a fast GPU 
you never play games! 


The Perfect PC, on the other hand, is the system 
everyone aspires to, with nothing but the best 
parts — without going crazy, though. It’s a collection 
of all the greatest hardware that we’d pick without 
a budget, sure to impress with performance and 
sheer style. 

Oh, and if you’re wondering what the Ref IDs are, 
that’s the ID of that article on our website. Just enter 
it like this - www.atomicmpc.com.au/?7NUMBER 

— and you'll go straight to that review. 
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MEMORY MOTHERBOARD CPU 


VIDEOCARD 


Intel Core i5 3570K 


PRICE $245 


Remove the Hyper Threading, 
and save $150? DEAL! 


Gigabyte Z77X-UD3H ggasi 
PRICE $185 , 
Affordable gaming 
performance and features. 
Issue 187, Page 57 


G.Skill Ripjaws 
F3-I2800CL9D-8GBXL 


PRICE $55 

Great value, decent 
perfomance, and some 
flexibility. 


GIGABYTE HD7870 Overclocked 
PRICE $380 
Performance close to the 
7950, with a price tag no 
where near. 


Intel Core i7 3770K 
PRICE $399 

8 Threads of Ivy Bridge efficiency, 
Overclock for justice! 

Issue 137, Page 40 


Gigabyte Gl Sniper 3 
PRICE $435 

It’s about as super-premium as 
you could get, or want. 

Issue 138, Page 40 


Corsair Vengeance Low Prot 
CMLI6GX3M4A1600C9B 


PRICE $119 


16GB of fast memory. Virtualise 
everything! 


Ren 


WP" 


MSI GTX 680 
Twin Frozr OC SLI 


PRICE $1480 yp . 
Great value, overclocks \, \ 


extremely well, super fast. x . 
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SUBTOTAL: $1678 


RIG ONLY: $1219 | 


Antec Kuhler 620 


PRICE $85 


Water cooling is the future, 
today! 


CASE 


Bitfenix Shinobi 

i PRICE $79 

Worth it for the price 
alone, and sexy to boot. 
Ref ID: 260177 


va) 
fi : 
= 2TBHDD Pioneer = Razer Arctosa 
ne PRICE $90 DVR-21ISL = _ pricesso 
S Two thousand PRICE $35 co A cool-looking keyboard that'll 
4 gigabyte storage Discs. You needs aa serve you very well. 
na drive on the cheap. ‘em. SZ Ref ID: 149483 
D 
Samsung S24A450BW 
i PRICE $260 oF Corsair Vengeance M60 
| 24 inches of LED backlit, 4 PRICE $69 
al 16:10 LCD screen. Sweet. (=) Exceptional mousing value. 
= => Issue 134, Page 49 
Plantronics OnboardRealtek = ——_ Silverstone Strider 500W 
- Gamecom 777 ALC889A = =i PRICE $65 
= PRICE $80 A decent chip that does a A solid PSU, capable of i 
: Solid set of cans with the job. OD tear alii 
ies greet audio. ee penne? 
Issue 101, Page 41 
RIG ONLY: $4390} 
Re Corsair H100 Water Cooler Cooler Master Cosmos II 
ral PRICE $159 a) PRICE $399 
=) Fits perfectly in th Cosmos S Il, UW The only case you’ll ever need. Premium 
=| mounting directly on the roof. luxurious bliss. 


Ref ID: 290959 


OCZ REvo Drive 3 x2 & 
WD1TB VelociRaptor 


PRICE $650 + $349 


Superfast SSD and zippy storage. 
WD: Ref ID: 220323 


SYSTEMURIVES 
KEYBOARD 


Razer BlackWidow 


Ultimate 

PRICE $160 

The new benchmark in 
gaming quality. 

Ref ID: 251095 


Dell U2711 
PRICE $899 
One of the best 27” monitors 


on the market. On sale 
regularly. 


DISPLAY 
MOUSE 


SteelSeries Sensei 
PRICE $115 


The best-performing mouse we’ve 
used to date! 
Ref ID: 276668 


Shure SRH-840 


PRICE $199 


AUDIO 
POWER 
SUPPLY 


The best value closed-ear 
studio headphones around 


Antec HCP 1200W 


PRICE $320 


Plug in a graphics card. Or 
four. The HCP won't care. 
Ref ID: 272588 
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he LAN Rig, the ultimate in portable gaming 

power — go anywhere, frag anyone. No longer 
will you be tied to a desk or forced to awkwardly 
manhandle your full-sized rig, helped by a 
convenient handle and beefy tech. Perfect for 
wowing people at LANs, the tech inside is fast 
enough to run any game, and boasts enough 
speed to keep your game running at full clip even if 
other programs intrude in the background. After all, 
no-one wants to miss a headshot. 


There are times when a soundcard 
can’t cut it for your audio desires, 
where your 600ohm headphones feel 
underpowered and you need more OOMPH. * 
Thankfully there’s a market to cater for you, 
and multiple Digital-Analogue-Converter/ 
Amplifier hybrids are on the market, such 
as the ASUS Essence One or Matrix Mini-l. 
They give much better audio quality, and 
the punch needed to enjoy music to its 
fullest. Only serious enthusiasts need apply. 


Finally, for the more entertainment-minded — and 
really, that’s all of us — there’s The Mini, ready to 
play movies and music quietly and efficiently. The 
basic guts are fast enough for general tasks, and 
the IGP can handle High-Definition content. You can 
also choose from three entirely optional upgrades to 
suit your needs best: a graphics card for WoW, TV 
tuner to catch the game, or a Wireless card to sync 
without cables. The perfect energy-conscious build. 
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THE LAN RIG 


Intel Core i5 3450 


PRICE $210 


The most affordable Ivy Bridge 
quad-core, overclocking limited. 


Asus P8Z77-M 
PRICE $115 


A mATX board with 
everything you need. 


G.Skill Ripjaws 
F3-I2800CL9D-8GBXL 
PRICE $55 


Great value, decent performance, and some 
gm flexibility. 


GIGABYTE HD7770 Overclocked 


PRICE $160 


Keeping your LAN box cool 
and powerful. 


Intel Core i3 2120T 


PRICE $150 


Super low-heat dual-core 
processor with IGP. 


Asus P8Z77-M 
PRICE $115 


A mATX board with plenty 
of upgrade options. 


Corsair XMS3 
CMX4GX3M2A1600C9 


PRICE $35 
4GB of fast memory is plenty for running 
multiple HTPC media streaming apps. 


Sapphire HD7750 Ultimate 
PRICE $129 

Enough to play games 
on, and adds outputs 
without extra noise. 
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RIG ONLY: $840) 
& Cooler Master 212+ Evo Sharkoon T9 | 
& PRICE $40 cal PRICE $70 
5 It’s all about cost and weight = Small case with great potential, it’s 
Ss} efficiency when traveling. got it where it counts. 
© 2TBHDD Pi 
> loneer ee) R 
= y Zi 
ce pricesoo | DVR-2I9L & f lazer Arctosa | 
Two thousand PRICE $35 © : | 
=> ; : co A cool-looking keyboard 
Lo gigabyte storage Discs. Youneeds > that’ll serve you very well. 
F= drive on the cheap. ‘em. us Ref ID: 149483 
= | 
a Samsung S23B300B Corsair Vengeance M60 | 
= PRICE $160 Cat PRICE $69 
(aa 23 inches of value-packed 5 Exceptional mousing value. 
Wa) screen, great buy. S Issue 134, Page 49 
(=) 
| pee tis Onboard Realtek Silverstone Strider 500W | 
oS amecom 7 y 7 ALC887 oe > PRICE $65 
oe PRICE $80 A decent chip that does = a A solid PSU, capable of powering 
Solid set of cans with | j OD _~ much more. 
= great audio. ae ENR: oN 
Issue 101, Page 41 
Noctua NH-U9B SE2 Silverstone Fortress FTO3 | 
oy PRICE $65 al PRICE $199 
| . 2 The best HTPC case we’ve seen yet, 
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ALUMINIUM PC CASE 


MIB: HPTX 13.6" x 
PCI: 10 slots 


www.lian-li.com 
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THE SMALLEST HPTX CASE YOU’VE EVEN SEEN 


——— 


¢ Bays: 5.25" x 2, 3.5" internal x 6, 2.5" internal x 6 

¢ I/O ports: USB 3.0 x 2 (20 pin-plug) / E-SATA x 1 / HD Audio 
¢ Dim.: 230 x 512 x 489 mm 

¢ Colour: silver / black 


PATENTED SCREW-LESS 
SIDE PANELS 


Loeb ES AR DIN ROPE rt ty RN 


UAN 


PC-Q25B 
+ MIB type: Mini ITX PC-TU200A 
& : Bays: : + MIB type: Mini DTX, Mini ITX 
Se mee x fy sae) 5 + Bays: 5.25" x 1, 3.5"x 4 , 
nr .5" internal x 3 (use 3.5" x 2.5" x 2 (use 3.5"x 1 
ree + Dim.: 199 x 280 x 366 mm + Dim.: 220 x 50 x 360 ee 
+ Colour: silver / black * Colour: silver / black 


** THE GREAT USB3 GIVEAWAY « 


Lian Li cases are now equipped with USB3! 
For most models not factory equipped, 

Lian Li & Mittoni are giving away 

FREE SUPERSPEED USB3 upgrades with 
your purchase of a case. 4 

Check www.mittoni.com.au for free Upgrade 
models & more info. 


**A WINDOW TO THE SOUL*™* 


You love your PC. You recognise & appreciate quality. 

NOW LIAN LI & MITTONI ARE RECONISING & REWARDING YOU! 
If you purchased a TYR X-2000 case from an Aussie reseller 

contact them to claim your FREE SIDE WINDOW PANEL! 

(Shipping fee may be applied) 


Grats “anceol 
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20 pin-pl 


Bays: 5.25" x 3, 3.5" internal x 6, 
2.5" internal x 4 
MIB type: ATX / M-ATX 
PCI: 8 
Fan: Front 140mm x 2, 
Rear 120mm x 1 


¢ External in black anodized finishing & 


internal finishing in black coating. ¢ External in black anodized /O port: USB 3.0 x 2 (20 pin-plug) / 
¢ Supports long graphics cards. PC-K9 B finishing. HD Audio 
¢ Supports long graphics cards. Dim.: 210 x 470 x 500 mm (W,H,D) 
54 Superb Thermal & Silent Performance, Patented 
ZS Tool-less / Anti-vibration Features Designed for PC-K9 WX 


roo.iess PC Game Enthusiasts and Professionals 


www. LanCoolPC.com 


K series Design and Manufacture by Finest 


PCCG (03) 9551 0889 www.pccasegear.com.au Lian Li Industrial C td. In Tai Qualit 
Distributor Scorpion Technol 300 726 770 wwwscorptec.com.au See eee M 
Inside Technol 9761 3022 wwwinsidetech.com.au Made in 
tt aia iiltoniicain sun QLD: Umart (07) 3369 3928 wwwumart.com.au T S 
by econ ; Mwave (02) 9649 6184 wwwmwave.com.au SA: MSY (08) 8212 1656 www.msy.com.au 
mM I @) ni Melbourne Office: 1300 200 000 IJK (02) 9745 0877 wv WA: PLE Computers (08) 9309 4771 wwwple.com.au alwan 


y distribution Sydney Office: 02 9646 3018 AusPCMarket (02) 9646 8000 wwwauspemarket.com.au Austin computer (08) 9201 2788 wwwaustin.net.au 


Techbuy, (02) 9648 1818 www.techbuy.com.au TAS: TASPRO Computers (03) 6424 1941 www.taspro.com.au 
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If it looks random, it probably isn’t. Daniel Rutter explains. 


re you ready for another episode of Fun 
With Conditional Probability? Of course 
you are! 

Suppose there is some event that has the 
same chance of happening in any given period 
of time. A lightning strike, say, near enough to 
your house to fry most or all of your electronics. 
Let’s make the “given period of time” a day, and 
the chance of a strike on any given day one in 
ten thousand. For simplicity, let's say that more 
than one strike in a day is impossible. 

Now wait until lightning actually strikes. What 
is the most likely next day it will strike? 

The obvious answer is “there is no most likely 
day; the chance of a strike on a given day is 
1/10,000.” 


tomorrow. 

There’s a 0.0001 chance of lightning 
tomorrow. But for the next sirike to be the day 
after tomorrow then lightning must strike then, 
and not strike tomorrow. So the probability 
becomes 0.9999 for no strike tomorrow, 
multiplied by 0.0001 for a strike the next day. 

Which is 0.00009999. Only very slightly 
less than 0.0001, but it is less. The probability 
of the next strike — not any strike, but the 
chronologically next strike — occuring the day 
after tomorrow is very slightly lower than the 
probability of the next strike being tomorrow. 
And the further you go into the future, the 
smaller the number gets. In a week it’s about 
0.00009994, in a year it’s about 0.00009643, in 


We are surrounded at all times by things that 
have a somewhat random distribution in space 
and/or time... they all have a chance component. 


That answer is wrong. The most probable day 
for the next strike is tomorrow. 

To see why this is, ask yourself, “how likely 
is is that the next strike will be ten million years 
from now?” Not very, obviously. It would be 
extremely amazing if lightning failed to strike for 
millions of years. 

This is where “conditional probablity” kicks 
in. The “condition” required for the next strike 
to be ten million years from now is that lightning 
must not strike on every day in between. The 
chance of lightning not striking on any given day 
is 1 minus the chance that it will, which in this 
case means 1 minus 0.0001, giving a 0.9999 
probability in the standard statistical form where 
O means impossibility and 1 means certainty. 

In a very long run of days, though, it becomes 
close to certain that a 0.0001 -probability 
event will happen. And this same conditional- 
probability argument also applies to the day after 
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ten years it’s down to about 0.00006943 — until 
it becomes ridiculously small, millions of years in 
the future. 

So the most likely day for the next lightning 
strike, regardless of whether it struck today, is 
tomorrow. 

This is a really important thing you need to 
know about the world. This statistical bias for 
chance events to happen closer to each other 
than seems intuitively likely means that all sorts 
of chance phenomena have more “clusters” 
than you’d expect. 

We are surrounded at all times by things 
that have a somewhat random distribution in 
space and/or time. Computer hardware failures. 
Car crashes. Disease outbreaks. Individual kills, 
and personal and team victories, in all sorts of 
games, sports and real-world wars. 

None of these things are entirely random, 
but they all have a chance component. The 


stronger that chance component is, the more 
clusters arise. 
“This “xxx_SupaFly69_xxx” dude's fragged me 
three times in a row! He must be stalking me!” 
“Stars seem to clump together into 
constellations! That must mean something!” 
“lve told the dealer to hit me on the last three 
hands, and each time that took me straight 
to 21! Better raise my bets, I’ve got hot hands 
tonight!” 

So the next time a boss drops crap loot in 
four consecutive raids, or three of your friends 
all have their hard drive fail in the same week, 
bear in mind that this certainly may indicate 
something fishy is going on. But it can just as 
easily be a complete fluke. And now you can 
prove that mathematically! 


Another quality lesson from 
Dan (the man) Rutter. 
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classroom: can games teach? 
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GAMES IN THE CLASSROOM 


Games in the Classroom 


Chris Taylor wants teachers to open up to educational gaming. 


F- this month's .edu column, I’ve decided 
to do something different. To explore a 
topic on the fringe (jeez, maybe it’s even totally 
outside it) of our mandate: videogames as an 
educational tool. A classroom resource that’s 
beneficial to children. And no, I’m not arguing 
along the clichéd lines of, “Oh, | guess playing 
Modern Warfare gives children really good hand- 
eye co-ordination and, too, knowing an AK-47 
from an MP-5 will surely be of use to them if they 
pursue a career in the armed forces.” 


Games in schools 

The use of games in classrooms is not strictly 
new or even unusual. | remember playing Raft 
Away River, Where in the World is Carmen 
Sandiago? and Puzzle Tanks in primary school. 
Puzzle Tanks was an engaging way for my 
teacher to get us to use problem-solving skills 
and to put into practice important concepts 
such as volumetric measurement, addition 

and subtraction. Now a primary school teacher 
myself, | use games in some form on a semi- 
regular basis in the classroom. Spelling and 
addition are just that little bit more engaging 
when children have to click on something, or 
race against a clock, or have the opportunity to 
play against each other (Mathletics’ arena mode 
is very popular with my grade threes and fours). 
This, | admit, is a pretty half-arsed use of the 
medium. | know of a few schools that drag out 
Nintendo Wiis for lessons. 

Last year, the Victorian Department of 
Education conducted a study. They wanted 
to see just how beneficial games were in the 
classroom. The study was broad, looking not 
just at the benefits of getting students to play 
‘serious’ games, but also develop them and 
explore the Quest Atlantis ‘virtual world’ (think 
an edutainment version of Second Life). The 
Department defines ‘serious’ games as games 
developed with the intent of being more than just 
works of entertainment. The skills and concepts 
they teach are directly relevant to the state 
curriculum. 

Teachers involved in the study identified 
numerous benefits to using games in their 
Classrooms. Creativity, group work, problem 
solving and ‘thinking skills’ are a part of the 
curriculum that could be linked nicely to games. 
The Quest Atlantis virtual world was seen as a 
nice way to develop students’ communication 
skills. The study also cited examples of 
Civilisation and Sim City being used in units that 
explored history and more abstract concepts like 
leadership. Other students used Food Force, a 
game published by the World Food Programme 
in which players take the role of humanitarians 
saving the weak and impoverished from death 
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by hunger. 

In the games development stream of the 
study, teachers found that students were able 
to learn from each other. Some of the best ICT 
lessons can come from a teacher that doesn’t 
necessarily completely understand the product 
(be it Word or a wiki creation tool or a games 
development tool like Scratch): students should 
be encouraged to take risks and discover for 
themselves the answers to their questions, then 
share those answers with their peers. 


of work, but these games could sit alongside 
more traditional hands-on and pen-and-paper 
activities. 

The game also needs to be engaging for 
children and not too complex. Children should 
be able to work through the game independently 
or with the assistance of their peers. While the 
study said teachers and students found the 
use of games beneficial, it also pointed out that 
some games discouraged some students by 
simply being too wordy. Anything that involves a 


Sim City is a nice way of taking some of the 
concepts explored in the civics part of the 
curriculum and making them semi-tangible. 


Good games 

So what makes for a good piece of 
edutainment? For starters, it needs to address 
one or more areas of the curriculum in a fairly 
obvious way. In the case of the old school 
Puzzle Tanks or some of the stuff available on 
the Mathletics site, the links to the curriculum 
are obvious. Indeed, Mathletics was designed 
with the mathematics component of Australia’s 
curriculum in mind (granted, we aren't 

teaching to a national curriculum just yet, but 
the differences in mathematics curriculums 

of different states and territories are minor). 
Something like Sim City is a nice way of taking 
some of the concepts explored in the civics part 
of the curriculum and making them semi-tangible. 
You couldn’t use Sim City or Mathletics or any 
other game in isolation to teach an entire unit 


lot of reading is going to alienate some children 
(for example, students who speak English as 
a Second Language). Tasking the player with 
a bit of reading is important, yes — the game 
is a learning tool and all - but if students need 
to read lengthy passages involving complex 
vocabulary they don’t understand, the level of 
engagement will waver and they'll soend most of 
the time just messing around. The game needs 
to be enjoyable for students, but at the same 
time — and this was pointed out by the study, too 
— they need to be taken seriously. High achieving 
students in particular, who perhaps don’t need 
to wipe out some virtual Mayans in order to feel 
engaged in or understand a unit of work about 
history, may actually disengage simply because 
playing games sounds a bit too much like piss- 
farting around on the weekend. One finding that 
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sat nicely with what I’ve seen in the classroom 
was that low-achieving and quieter students 
tended to become more engaged and, in some 
cases, so keen on ‘play time’ that they wound 
up assisting peers who were less technically 
literate. Games and, indeed, technology in 
general can be nice confidence-booster for 
some students, which can lead to them taking 
more risks with their learning. 

The game also needs to be something you 
can get value from in a short span of time. 
During the study, the participating teachers were 
giving their students a single hour-long session 
per week. This isn’t a lot: doubtlessly most of 
those children would play many more hours of 
games per week at home. And yet it’s reflective 
of the reality of a classroom timetable, particularly 
when the game in question is focused on 
developing thinking skills or civics knowledge as 
opposed to literacy and numeracy. Civilisation 
is something many of us would automatically 
associate with lengthy gaming marathons. 

And yet such marathons cannot occur in the 
classroom, even if the game is educational and 
the students get a lot of enjoyment from it. 

And, finally, there’s a matter of money. Schools 
have limited budgets. Sometimes those budgets 
are squandered on things that seem like a good 
idea, but I’ve seen teachers get a stern talking-to 
for using too much A4 paper — and a ream is, 
what, five dollars at OfficeWorks? A game that’s 


free (like, say, Food Force, which was one of 
the ‘serious’ games investigated by the study) is 
great. A free game is a Very Good Thing™. If you 
have to pay for it, then you should be able to use 
it on multiple devices for no additional charge. 
Finally, there’s the issue of stability and 
compatibility. Many schools now lease 
computers rather than buy them, meaning 
devices should be no more than 3 or 4 years 
old. But at the same time, a good educational 
game shouldn't need the latest and greatest 
hardware. Someone, somewhere, tucked away 
in some corner of the school, might still be 
using old pieces of shit. And some school might 
still be using a couple of dozen desktops they 
purchased in the early 00s. A good educational 
game—and this is what's lovely about something 
like Food Force and the Mathletics ‘world’— 
should be able to work on pretty much anything. 
It should also be reliable. As a teacher, | don’t 
want to have to deal with error messages or 
crashes or getting children to restart machines. 
Children should be able to turn on the computer, 
get into the game and start playing it. That alone 
would gobble up a good ten minutes of any fifty 
minute session. The moment something reveals 
itself for being unreliable — oh, the servers are 
down because the developers want to update 
some software, oh, you need to download 
this, oh, you need to restart the game — many 
teachers will dismiss it, purely because fifty 
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minutes spent making some technology do 
what it’s supposed to do is fifty minutes wasted. 
Sure, children might pick up some genuinely 
useful ICT skills, such as independently restarting 
programs or devices or helping their friends, but 
that’s not what the session was supposed to 

be about (and, in the case of those rudimentary 
troubleshooting skills, not really part of the 
curriculum). (¢ 
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Mid-year entry 
available now 


Don’t wait until next year to study 
IT at Monash. 


Apply now for mid-year direct entry and choose from 
a range of undergraduate degrees, coursework 
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Are you overwhelmed 

by the tech requirements 
of your small business? 
Confused by choice? 


Welcome to Bit 


bit.com.au is a new website providing 
practical, easy to understand tech advice 
for Australian entrepreneurs, start-ups and 
business owners. You'll find everything you 
need to know, including: 


: Practical advice on specific 
tech problems and decisions 


- Buying advice on essential technology 
like servers, laptops 


- Tips and advice on how tech can make 
your business save money and grow 


Make technology work 
business, so you don’t get left behind. for your business 


: The big tech trends relevant to small 


| 


www.bit.com.atu 
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la itman’s back this month, as showcased in vampire against the vile, filthy humans, your S ponsore cd by 
our Engine Room feature with everyone's wonderings can be realised — or you can try and 
favourite (and loveable) bald assassin. He’s got take the vamp down. 
a cadre of civilians bugging him this time ‘round, On top of that is a huge preview of Guild Wars 2, 
and we've got the essential deets in our lethal a follow-up look at XCOM: Enemy Unknown, and 
five-page feature. reviews of mainstream titles such as Diablo Ill and 
Then we’ve got new screenshots for Skyrim’s Sniper Elite V2. But it doesn’t stop there! Indie 
imminent expansion pack: Dawnguard. If you’ve games get some loving, and really, the more love 
ever wondered what it’s like following a mad from us — the better for you. 
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rim: Dawnguard 
We’ ve-got some exclusive screens from the first expansion:‘to the epic RPG Skyrim.— 
__time’to get your vampire‘on! 


Dee is coming, and it’s bringing a 
whole vampiric butt-load of new content to 
Skyrim. Of course, it's coming:to Xbox first, but 
we're sure it’s not far away on PC; but hey, at 
least we’ve got official mod tools to play with. 

That said, Dawnguard can’t come soon 
enough, as it brings with it not only new 
weapons (crossbows for the win!), spells, armour 
and of course shouts (like Soul Tear, which rips 
out your enemy's souls and leaves them in your 
thrall!), but a whole new storyline. 

Lord Harkon, a notorious Vampire Lord has 
returned, and he’s seeking the Elder Scrolls. 
And, like Mr Burns, he wants to destroy the 
sun! Players can choose between joining him in 
his. march toward darkness, or sign up with the 
Dawnguard to put an end to the nefarious plot. 

The expansion includes new powers for 
vampires and werewolves, new locations and 
entire realms, and the very cool new. ability to 
engage in mounted combat. 

Skyrim: Dawnguard’s out this Australian winter 
for Xbox, and we'll keep you posted on PC 
availability. In the meantime, dig these amazing 
new screens from the game. 
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Agent 47 is starting to feel a little crowded. Nathan 
Lawrence chats with IO Interactive’s Bobby Anguelov 
and explores Hitman: Absolution’s emphasis on the 
importance of revolutionising crowd technology. 


ap hen game technologies that 
go on to become the industry's 
quality benchmark do not occur in 
isolation. One year, graphical fidelity 

will be the innovative push; the next, 
sound design; the year after, physicality. 
This year, two competing third-person- 
perspective titles are showing that 
crowd technology is the new bugbear 
that two separate developers are trying 
to revolutionise. 

On one hand, there’s Ubisoft 
Montreal and its emphasis on crowd 
control in Assassin's Creed Ill; or, more 

accurately, their lack of crowd control. 
Ubisoft Montreal wants the digital peons 
in Assassin's Creed Ill to be believable in 
their daily goings on as a hooded assassin 
disrupts or blends into their world. 

On the other side of third-person-perspective 
gaming, a more contemporary and less hirsute 
assassin is set to contend with the wiles of an 
authentic crowd. Agent 47 is the lead protagonist 
of Hitman: Absolution, and going by the lengthy 
chat we had with Bobby Anguelov about the 
specifics and importance of integrating an epic 


and authentic crowd into the latest Hitman game, 
we understood why the Glacier 2 engine's ‘Crowd 
Technology’ is so important for our beloved 
entertainment medium. 


Faces in the Crowd 
In the past, crowd technology has been treated 
as an afterthought. After all, why waste precious 
resources on developing what essentially 
equates to a moving backdrop — particularly 
when developers are faced with the realities of 
the console hardware limitations at the core of 
multiplatform development. But, moving forward, 
the real problem is one of scale. If a believable 
game world is to grow, so too should the 
population. 

We were refreshed to hear Bobby Anguelov's 
solution to balancing accessibility with realism in 
Hitman: Absolution’s Crowd Technology. “When it 
comes to a crowd simulation, | don’t fee! the two 
goals are mutually exclusive. | think an accessible 
crowd is one that would be immediately familiar 
to a player. If we can get our crowds to feel 
as realistic as possible then | think players wiill 
immediately recognise them and be able to jump 
straight into the gameplay mechanics without 
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thinking. Accessible doesn’t necessarily mean 
simplified.” 

Game developers have to work hard to 
maintain the precariously balanced veil of 
immersion that can, at the snap of a broken piece 
of complex game code, be torn asunder. Tainted, 
damaged or flat-out destroyed immersion then 
has to be rebuilt with the player. While Ubisoft 


Montreal is firmly focused on simulating a handful 
of believable NPCs, IO Interactive has called 
Ubisoft's play and raised the stakes to the tune of 
500 on-screen characters and 1,200 controlled 
individuals. 


Organic Cloud 
The Hitman series has always offered gameplay 
satisfaction via a combination of logical puzzling 
and unseen payoff. Short of that, less patient 
players could always blast their way from start 
to finish; for gamers that didn’t slot into the 
patient puzzling/impatient annihilator categories, 
they could find a solution in the pertinent grey 
area in between the polar extremes. Given the 
series’ emphasis on choice, we found it odd that 
the size and behaviour of the crowd was such 
a paramount concern for Hitman: Absolution. 
Bobby was keen to emphasise the singular 
importance of the inclusion of Crowd Technology 
for the Hitman series. 

“The crowd in Blood Money was primarily a 
decorative feature, whereas the crowd system 
in Hitman: Absolution is more of a core game 
mechanic. Hitman: Absolution will give the player 
the best living, breathing crowd experience, 
more so than other games have done to date. 
We will be giving the old fans a better looking 
and more reactive crowd than before as well 
as the additional of the new crowd gameplay 
mechanics.” 
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Lateral Thinking 


Bobby has a background in teaching and 
software engineering, seemingly slipping through 
the ranks of semi-related fields in true Agent 47 
fashion before securing his position as game 
programmer on Hitman: Absolution. We were 
curious how Bobby's background in software 
engineering and teaching aided his approach to 


Absolution’s Crowd Technology. 

“| definitely feel there are benefits to looking at 
problems from various perspectives and that is 
where having a varied background and pool of 
experience helps. It is very often that the best 
solutions to a specific problem come from an 
unrelated field. To a certain degree, enterprise 
and game developers share a lot of problems 


For your 
(multiplatform) 
consideration 


We pushed Bobby a little further to 

see if high-end PC users could expect 
anything more from Hitman: Absolution’s 
Crowd Technology given the access to 
additional/faster RAM when compared to 
current-gen consoles. “Of course, we will 
crank up the visuals (allow for more high- 
level-of-detail characters) in the crowd 
but there will be no changes to crowd 
size across the platforms. The crowd is 

a core gameplay mechanic and not just 
background decoration, so the crowd 
density has been carefully tweaked by 
the level designer to match each specific 
level’s topology and gameplay goals.” 
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Tactical sniper 


As far as pre-order incentives go, Hitman: 
Absolution has raised the bar in terms of 
content. Pre-ordering the game grants 
access to Hitman: Sniper Challenge — an 
isolated arcade-style challenge that cleverly 
merges semi-realistic sniping with the 
tactical elements of the Hitman series. 
There’s no gravity or wind to take into 
consideration, but your bullet does take time 
to reach its target, meaning you will have to 
lead moving targets. 

This won't be a challenge for seasoned 
snipers, but it was for us on a PlayStation 
8:controller — given the PC version of 
Sniper Challenge won’t be accessible until 
the 2nd of August, we had no alternative. 
Furthermore, given the bizarre choice to 
create some sort of controller efficiency, 
two core buttons have multiple functions 
assigned in a tap-versus-squeeze dynamic. 
This isn’t so bad for the dual-purpose 
reload/Instinct (outlines enemies) button, 
but it’s terrible for the finicky trigger that 
requires you to squeeze to fire and tap to 
activate Hair Trigger (read: slow time). We're 
anticipating this issue being moot on the 
PG version of Sniper Challenge. Couple this 
with the occasional iffy hit detection, and 
controller-sniping can quickly become a 
challenge of its own. 

Outside of these gripes, though, this 
arcade-tuelled mode is both addictive and 
satisfying. The aim of the mini-game is 
simple: cap a VIP target and his entourage 
before the 15-minute timer runs out, while 
in a stationary sniper’s nest. If you alert the 
enemy to your sniping presence, you'll have 
to work quickly to stop them from escaping, 
too. It’s not just about capping goons in 


and aren’t entirely as unrelated as people 

think. Solutions to problems are ideas and not 
technology; technology is simply the tools we 
have with which to implement our ideas. | have 
found that having a broader perspective when 
approaching a problem has been extremely 
beneficial. For example, I’m an Al programmer 
but, to a large degree, my background is in 
rendering, and so I’ve often found myself coming 
up with render-esque solutions to Al problems. 
Just because a problem is an Al one doesn’t 
necessarily mean that that solution will come from 
within the Al field.” 


Headstrong Chickens 

In order to make a crowd more than just 

part of the scenery, certain elements have to 
come into play. As to whether Absolution’s 
Crowd Technology would be randomised or 
predetermined, Bobby had this to say. “We have 
both. The basic crowd locomotion behaviour 

is randomised and crowd members simply 
wander around the level looking at market stalls 
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a set period of time, either. You'll also be 
able to scope out and activate a bunch of 
persistent point multipliers, as well as use 
the environment to distract and dispatch 
enemies. Shooting baddies so they fall over 
the side of the building or down an elevator 
shaft is particularly satisfying. 

You score extra points for headshots, 
‘hiding’ bodies and hitting moving targets. 
The inclusion of friends, national and global 
leaderboards also helps to add plenty of 
motivation to keep you coming back for 
more; especially for high-score-loving 
competitive types. You'll also want to 
avoid being detected or killing the innocent 
partygoers on the roof, as this will deduct 
precious points from your overall score. 

For further motivation, your accumulative 
score reaps additional and meaningful 
unlocks — increased magazine size, faster 
reloading, less scope sway, and the 
like — that permanently apply to the Sniper 
Challenge mini-game, and also carry over 
into Hitman: Absolution. Here’s to hoping 
that IO Interactive’s clever pre-order 
incentive becomes the norm and forces 
other developers/publishers to offer more 
than just downloadable skins and other 
ultimately unnecessary digital content. 


or fireworks. The predetermined behaviours kick 
in when events get triggered like explosions or 
gunshot or if a crowd member sees a dead body. 
At this point, these crowd members will react and 
change their behaviours to appropriately deal 
with the situation. This allows us to have complex 
gameplay within the crowd and not just have 
them wandering around like headless chickens.” 
At some point during the game, the chances 
are good that Agent 47 will upset the crowd. 
Whether it’s due to aforementioned explosions, 
gunshots or a poorly disposed of cadaver, it 
seems that Agent 47 will be able to use the crowd 
as a double-edged tactical tool. “If he can get 
in front of the fleeing crowd, he can force them 
to change direction or just hit the ground in fear. 
Although, it’s not in 47’s favour to panic the crowd 
as then that makes it easier for the Al enemies to 
spot him and engage. But if the player wants to 
take a more action-oriented approach to a level, 
we want to reward them with a satisfying level of 
carnage and panic.” 


Appropriate Behaviour 

We asked Bobby whether we can expect to find 
any Templar-types in the crowd that are willing 
to stand up to the tyranny of a lone assassin. 
Bobby's response was understandably practical. 


“Would you try to stop a really big scary bald guy 


with a gun? | wouldn't. I'd run like hell. So no, 
the crowd members won't try to stop you; but 
they aren’t always as scared as | would be. | think 
that players should definitely experiment with the 


atemic 


ENGINE ROOM *\ GAMEPLAY 


psa N 


crowd once the game is released.” 

But while you mightn’t come up against a 
vigilante who's willing to go toe to toe with your 
Agent 47, you won't necessarily be immediately 
punished for the smallest of mistakes in a 
crowded area. According to Bobby, the severity of 
‘your actions will determine the level of the crowd's 
response. “[It] depends on the type of ‘mistake’ 
the players makes. Certain actions like |leaving 
a dead body in a crowd is something that the 
crowd can react to and then recover from, but 
things like ‘accidentally’ opening fire in a crowd 
will cause mayhem and panic. It is definitely not a 
binary crowd where us smallest mistake will just 
cause instant panic.” 


Taming Skynet 
Hitman: Absolution and the engine that’s 
powering it, Glacier 2, are being developed side 
by side, which raises some interesting challenges 
for the team at IO Interactive. We felt that the 
aforementioned multiplatform memory restrictions 
would have been limitation number one, but it 
turns out there is something more foundational 
that stands as the biggest challenge to controlling 
complex artificial-intelligence systems in games. 
“The hardest problem faced by Al programmers 
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today is one of knowledge management. Even 
though the decision making tools have really 
matured over the last few years, knowledge 
systems haven't kept up. As environments grow 
more complex, the range of actions available 

to an NPC grows with them and so does the 
amount of knowledge an NPC needs about 

that environment to be able to function within 

it. Especially for games like Hitman: Absolution, 
where the Al is required to constantly and 
smoothly transition between states and goals, 
knowledge representation and management 

is critical. This increase in required knowledge 
becomes really problematic to manage from both 
a useability and performance standpoint and | feel 
that this will be the next big topic in the game Al 
field in the next few years.” You heard it here first. 


Consoling PC Gamers 
Multiplatform development isn’t going away 
anytime soon — particularly not for popular 
franchises — but the unfortunate reality for 
high-end PC owners is that such games are 
coded with the lowest common denominator 

in mind. Given the aforementioned hardware 
restrictions of current-gen consoles, we were 
eager to ask Bobby how IO Interactive is handling 
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Crowd Technology in a gaming world where 
console memory constraints limit the feature-set 
possibilities of such a multiplatform title, 

“| think we've been quite smart with our design 
and so we’ve been able to get the crowds within 
the memory budget set for our levels. Even 
though memory was a problem for us, GPU 
performance was always more of a concern, 
especially on the consoles. On the flip side, there 
is a large benefit in developing for consoles in 
that it really forces you to be performance and 
memory conscious. Any performance/memory 
wins on one platform are usually wins for the other 
platform as well.” 

“Of course, the limited memory does constrain 
us in a lot of ways but, for the most part, the 
constraints are more on the content side and 
not so much on the tech [side]. The bulk of the 
memory cost of the crowd is content-related 
(animations, models and textures), and the actual 
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core crowd memory is trivial in comparison. Even 
with the restrictions, we’ve worked really hard 

to offer a large degree of variety for the crowd 
actors.” 


Crowdsourcing 

When forging a new entry in a franchise as 
renowned as Hitman, one does not arbitrarily 
throw in new features. Along with a lot of thought, 
it also seems that quite a bit of background 
research has gone into giving Hitman’s throng of 
digital bystanders a believable feel. Bobby detailed 
the lengths that IO Interactive went to in order to 
source the right type of crowd. 

“The lead architect of the crowd, Kasper 
Fauerby, did a lot of research on Craig Reynolds’ 
flocking work, reciprocal velocity obstacles (RVO) 
as well as general academic crowd-simulation 
papers. The animation side of our crowd tech 
was done by Michael Bittner and is a heavily 


modified version of the motion-graph animation 
approach. Most of the base tech research that 
went into the crowd is freely available online, 
but we did a lot of internal modifications and 
optimisations to get 1,200 characters fully Al 
driven and animated on current-gen consoles.” 


Now You See Me... 


Perhaps one of the biggest challenges of 
creating a believably sizeable crowd is in avoiding 
instances of pop-in. To date, Assassin’s Creed 
has been one such series that stands as a 

grimy example of how crowd pop-in can break 
immersion. When we asked Bobby how lO 
Interactive is handling crowds that number in the 
thousands, his response was refreshing. “Unlike 
other crowd implementations we don’t make use 
of any tricks to only have 100 characters which 
are then teleported to be continuously in front of 
the player. Our crowds are 100% simulated and, 
if you look at a crowd level from a top-down view, 
you can see all 1,200 characters all at the same 
time, all running their Al behaviours and all being 
individually animated. As such, we don’t suffer 
from any of the traditional crowd ‘pop’ problems. 
We will still have some degree of level-of-detail 
popping, but that has also been minimised as 
much as the performance constraints of the 
various platforms allow.” 

Hitman: Absolution has made no secret that 
it's looking to steal the limelight from Assassin's 
Creed Ill with its “The original assassin’-branded 
marketing tactics. While Assassin’s Creed and 
Hitman aren't as similar as Ubisoft and Square 
Enix would have us believe, Hitman: Absolution is 
well poised to be a strong contender in this year’s 
assassin’s ball, with its Crowd Technology poised 
to set a new standard for how games should 
handle the digital masses. @ 
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Wie Guild Wars was released, it was 
thrust into a world of gamers enamoured 
with the open-ended, seemingly limitless 
environment of MMO games. Sadly for some, 
Guild Wars turned out to be a multiplayer action 
RPG carved into countless tiny instanced 
chunks like some kind of gaming Ham (albeit a 
very pretty one). That's not to say it wasn’t all 
kinds of fun — because it was — but it serves to 
demonstrate how much of a departure Guild 
Wars 2 appears to be. 

In essence, Guild Wars 2 is a sequel in name 
only. A pretty big call (and based, admittedly, on 
our hazy recollection of the first game) but we’re 
willing to stick by it. Sure, the two titles share 
lore and occupy the same fictional universe, but 
Guild Wars 2 is entirely new in engine and scope, 
serving to push the Guild Wars franchise firmly 
into solid MMORPG territory. 

Hyped as a beautiful MMO with dynamically 
generated content, did the beta bode well 
for this departure from the original Guild Wars 
formula? We spent the closed Beta weekend 
taking ArenaNet’s newest creation out for a spin. 


Thar be Dragons 

Guild Wars 2 paints a world where humanity is 

in decline thanks to war and natural disasters, 
where elder Dragons — asleep during the period 
of Guild Wars 1 — have awoken some 250 years 
later to lay waste to the world of Tyria. Of course, 
for the intrepid adventurer, the story starts 

with an all too familiar mechanic: the character 
creation screen. Only two of the four races were 
available in the beta, Humans or Norn (Norn 
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Guild Wars 2 is a whole new MMO ball-game - and a very good one at that! 


are steroid-infused humanoids; tall, burly and 
naturally blessed hunters). For our part, we 
decided on the safe bet of Humans, but are 
looking forward to trying out Sylvani (who bear 

a striking similarity to Elves), Charr (who seem a 
lot like Catfolk) and Asura (short, subterranean, 
inventive dwarf types who — oh, you see the 
pattern too?). So originality in racial choices isn’t 
a strong point, but why disturb tried and true 
archetypes? 

The same goes for classes. Guild Wars 2 
gives you what we feel is a balanced and familiar 
spread of professions; Mesmer, Engineer, Thief, 
Guardian, Necromancer, Ranger, Warrior and 


Elementalist. It’s interesting to see Engineer 
touted as an entire class rather than just a skill 
or profession to be learnt along the way. In 
retrospect we probably should have given the 
Engineer a bit of air time in the Beta, but we 
went with the Guardian (aka Paladin) instead. 
Once you've got race and class nutted out, it’s 
onto visual customisation, and no-one is going 
to be disappointed here. A full smattering of 
hairstyles, eye shapes and brow furrows are on 
offer. Hell, you can even sport a giant fro if you’re 
so included (one of several humorous touches 
ArenaNet has injected into the game, presenting 
respite from the usually ultra-serious RPG style). 
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You can customise! 

But what you can’t do (and believe us, we tried) 
is make your guy or gal ugly. Irrespective of the 
combination, you come out with an underwear 
model, a Zoolander-type character. It'd be nice 
to create a burly warrior type with a face like a 
bucket of smashed Murlocs. 

The last part of creating your character is 
perhaps the most interesting. From a series 
of multiple choice questions, you build up a 
personal back-story. This tale is supposed to 
affect the way in which events happen for you in- 
game. If you select that you've grown up around 
nobility for instance, the over-arcing story might 
include NPCs of the princely and lordly variety 
with whom you interact throughout the game. 

We look forward with some trepidation as to 
how Guild Wars 2 will weave our chosen fact 
that our character “regrets never performing in 
the Circus” into the main quest line. 

(Yes, that really is an option) 

After a short cinematic that can only be 
described as animated watercolour (and is 
surprisingly effective) you’re dropped into the 
game-world. It’s action from the get-go as 
you realise you've been deposited in a village 
under siege by marauding Centaurs. It’s a 
bit disorienting to begin with, but we quickly 
became accustomed to the slick UI that 
leverages established MMO standards. Spells 
and actions on a bar along the bottom, key 
mappings that are almost instinctual, and a 
couple of clicks are all that’s required to open 
doors and loot corpses. Between dodging 
Centaurs and running from building to burning 
building following the first quest, we had a 
chance to stop, breathe and take it all in. 


A Deep World 


Guild Wars 2 is a gorgeous creature, in both 
sight and sound. The music is typical but well- 
executed fantasy fare, and there’s some fantastic 
dabs of voice acting here and there that really 
serve to solidify the world around you. Visually, 
the game is a complete treasure. The reflective 
water, stunning skies, vibrant colours and 
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depth-of-field all flex the muscle of a fantastic 
graphics engine, and really make you want to 
get out there and explore once you’re finished 
with the first quest. The incidental touches 
littering the environment — everything from 
floating dandelions when you’re out wandering 
the countryside to confetti drifting across the 
city streets - all serve in their own small way to 
draw you further into the world. But perhaps 
more important than all of this, is the epic scale 
of the environment. Monolithic cities dwarf the 
skyline in the distance; bridges you cross are 
towering monuments. The whole environment is 
built on what can only be described as a ‘fantasy 
scale’ where you are but one small part of a 
world that’s larger than life, and each component 
works together perfectly to give every action you 
make the feeling that it’s part of a heroic tale. 

But anyway, back to the marauding Centaurs. 

Despite the half-horse half-man chaos going 
on around us, no NPCs really pushed us to do 
anything. There were no giant flashing quest 
signs, no reams of text and an ‘| Accept’ button. 
We simply ran around attacking enemies until 
someone yelled at us to get inside the Inn. It was 


here that a few bits of narrative were exchanged, 
and we were off to help at the guardhouse. 


Weapon Choices 

Along the way we picked up some loot and 
swapped our long sword over for a two-handed 
Hammer and our skills immediately changed. 
While you do level your character and choose 
new spells and traits according to your class, 
Guild Wars 2 also attributes specific powers/ 
actions to each weapon type in the game. The 
value this adds is immense. The play style you'll 
have when using a sword will be immensely 
different to that of a mace, or a hammer and 
shield. As you build proficiency in the weapon, 
you're awarded more skills. This elevates 
weapons in the game from mere statistic 
boosters to an actual part of your combat 
strategy. Add to this the ability to evade, dodge 
and land attacks in real-time as opposed to 
click and queue’ and you have a really promising 
combat system. Aside from weapon skills, our 
Guardian had a suite of suitably virtuous and 
pious spells at his disposal, mostly focused 
around protective shields and healing. When 
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used, spells and skills look stunning, with 
environment-warping shield bubbles and 
ground-searing wards in abundance. 

As we closed in on the guardhouse, the 
UI flashes up that an ‘event’ has started, and 
players are needed to defend a gate against 
Centaurs. | — and several other players — join in 
the slaughter-fest. It's a fluid cooperative effort 


that comes together and dissipates as required. 


These events are at the heart of Guild Wars 

2 and depart heavily from static quest based 
MMORPGs. Events happen at different places 
and on no particular schedule, so you often find 
yourself simply wandering the world, exploring 
where you like and jumping in to help kill a giant 
tree spirit or beat back a horde of brigands 

as you see fit. Your efforts within each event 
dictates your participation level, and therefore 
your experience from the event (and in some 
cases, item rewards from nearby NPCs). 

Don’t fear if all this sounds a bit too loose for 
your tastes; there are still quests and dungeons 
like any other MMO, but the dynamic content is 
incredibly well done and breathes life into every 
corner of the map. Rift and Warhammer Online 
are two other titles that gave the ‘public event’ 
system a go, but Guild Wars 2 appears to have 


capitalised on their foundations while avoiding 
the rigid nature of Warhammer’s public quests 
and the repetitive nature of Rifts ‘Rift events’. 
You really can just explore, talk to NPCs and fall 
into different events, struggles and tasks without 
endlessly filling up a quest log with unfinished 
missions. 


Communal Areas 


Every town or hub of society has repeatable 
events you can engage in with other players 

to earn experience, money or special items, 
whether it be helping a farmer to keep Brigands 
away from crops, to foiling the plans of nasty 
folk to poison local water supplies. We're willing 
to heap high praise on the dynamic story and 
content system because it feels as though 
ArenaNet got it right where others missed the 
mark. When you’re not adventuring, Guild Wars 
2 has you covered, with a full range of PvP, 
crafting and other activities to create a willing 
time-sink. While these are pretty stock fare 

for MMOs of late, our experience in the beta 
was that each area has had functionality and 
thought put into it, enough so that it doesn’t feel 
like a rushed add-on or addition. The crafting 
had a suitable level of complexity and interest 


generated by the various different materials you 
can harvest and recipes to make, and while we 
only dabbled briefly in a capture-the-flag PvP 
affair, it seemed balanced and full of intensity. 
There are still some PC-crashing gremlins 
to work out before release (we had our PC 
completely lock up no less than four times 
during the beta), but if ArenaNet continue to 
enhance what we've already seen in the closed 
beta, then Guild Wars 2 really does promise to 
be something special, a blend of the familiar and 
the new coming together to produce a great 
MMORPG with that all important epic feel for 
lovers of high fantasy. <=) JM 
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Firaxis is looking to catch alien lightning in a bottle - again - with 
XCOM: Enemy Unknown. Plus release date revealed! 


[' seems kind of odd that | walked out of 
yesterday's hands-on session with XCOM: 
Enemy Unknown, held right here in Sydney, with 
almost more information on the game than | got 
from a hands-off game event in New York. | am 
in NO way begrudging that latter trip, but it does 
show how cashed-up some companies are. 

And if flying two Australian journalists and 
a PR all the way to New York for an hour's 
work seems extravagant, well... man, it’s totally 
extravagant! But having now gotten some time 
playing XCOM, I'd say that 2K can be pretty sure 
of making a good return on the investment. 

Once again, the game preview was on PC - a 
welcome change — but, also once again, Xbox 
controllers were in use. Unlike our Far Cry 3 
preview, though, this in no way diluted what is 
looking like an excellent re-imagining of XCOM. 
Sure, mouse and keyboard are going to be a lot 
easier, but as a proof-of-concept that the game 
can work on console, I’m now convinced. This 
game will be great on any platform. 

And great it is. 2K gave us pretty much the 
entire first half hour of the game to play through, 
so we got a tutorial mission, some time in the 
totally cool cutaway base, and a couple of other 
missions which slowly eased out of tutorial mode 
and into actual, free-flowing gameplay. 

So, the premise, in case you've been living 
under a rock all your life: Aliens inifiltrate/attack 
Earth and try to take our scientists/stuff/womer/ 
technology. You, as the Commander of the 
XCOM project, must manage the fight, using a 
mix of tactical operations, research, construction, 
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and team management, to the get the upper 
hand. You'll also have to make some very tough 
decisions as to who to save and what direction 
your strategy takes. 

Impressively, these decisions start right 
away, and seem like they'll have a pretty heavy 
impact on the game. After the tutorial — which 


pretty much wipes out a team in the name of 
teaching you how to move, breach doors and 
windows, and shoot up aliens — you get to 
choose the location of the main base —- Europe 
or Continental USA. Given how important the 
different regions are, and the need to cover as 
many of them as possible, | can see this having 


Sure, mouse and keyboard are going to be a lot 
easier, but as a proof-of-concept that the game 
can work on console, I’m now convinced. 
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a big impact later on in the game. 
In the base, you meet some of your team - 
your suitably hot scientist, Dr Vahlen (which, for 
some reason, | keep reading as Dr Van Halen), 
your Engineer, as well as getting introduced to 
the various different functions of your control = 
center. The dark humour of the original game unique set of skills to advance through. Our The second mission we were called on 
is definitely present, and the action-figure style one survivor from the first mission unlocked delivered another harsh choice. Stop abductions 
character design also keeps the mood light, but = a missile launcher as his first upgrade, and in China or the US, with the consequence being 
that same old mix of tension and impending most subsequent options are either/or choices. whichever region you ignore having its Panic 
doom still pervades the XCOM experience. Combine these abilities with different gear and rating increase. Also on the table where the 
In the base, you can really lose yourself in the weapon slots, for stuff like armour, or choosing mission rewards; | had thought it might make 
minutiae of researching alien tech, or building between having some of your team take sense to work on China, since my base was 
new gear for your team and then kitting them out grenades, while others have medpacks, looks in Europe, but if | protected the US | got four 
with it. That team building, in fact, is going to be like it could eat whole days of gameplay. scientists, instead of four Engineers. 
possibly the most rewarding part of the game. The fast pace of alien invasion, however, | stopped the abductions in America, China’s 
Each of your soldiers has a class, and a prevents that. Panic rating went from one to three (out of fivel), 
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and my science team got a giant boost. 

Of course, the heart of the game is in the 
tactical, semi-turn based action of direct alien 
confrontation. 

It's quite impressive the amount of visual 
feedback that Firaxis have given the player in 
game, and how easy it is to control the camera, 
even with a controller. And while the old game’s 
turn-based movement is now abstracted into a 
simpler choice of moving twice, sprinting once, 
or moving and shooting, the roots of the game 
are immediately apparent. 

However, your control of units is much 
more fine. It’s easy to leap frog your team up 
to an objective while one squaddie remains 
on overwatch for nasty surprises; the order of 


XCOM: ENEMY UNKNOWN 


execution of team action is paramount in Enemy 
Unknown. You can climb buildings for a height 
advantage, get flanking bonuses by going wide 
around an enemy position, and toss grenades or 
fire off rockets for some serious damage. 

Of course, it’s worth remembering that the 
environment’s full of nasty exploding things. | am 
a little ashamed to admit | suffered a blue-on- 
blue incident from a well-placed grenade setting 
off a line of cars... one of which was sheltering 
a friendly. Oops. Cover, too, is destructable, 
so being able to work around a dynamic 
environment is an important skill budding 
Commanders will have to learn. 

There’s a range of special abilities that start 
to open up, and eventually you'll be able to 
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mess about rocket packs, mental powers, funky 
energy weapons, and all kinds of stuff. As you'd 
expect from a good XCOM game, it’s hard to 
work out what's better - messing about with 
cool squad combinations, or using them to blow 
glowing snot out of your alien enemies. 
Ultimately, three simple missions was all too 
little time spent with the game, but the fact that 
| was already feeling separation anxiety speaks 
volumes to just how great this game is already 
looking. It’s a thoroughly modern tactical strategy 
game, that still remains true to its roots. It'll 
release October this year, and will actually beat 
the somewhat missing-in-action XCOM shooter. 
Frankly, Enemy Unknown is looking like the 
one to play. 2) DH 


Xbox 360, PS3.arid PE (orevieweda PO) 


r Firaxis 
2K Games 


www.xcom.com/enemyunknown/ 


Simple controls; deep tactical 
options; engrossing strategic level: 


End game still Unknow ayce 
had to stop playing. 


Block out a week's leave now 
for the game's release date. 
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Can a mess of polish and insane playability make up for horrendous connection issues? 


a think | can think of another game that 
has delivered the combination of highs 
and lows that Diablo IlI’s present me with. 
It's been like a drug-fuelled road-trip to hell, 
something you'd see in a bio-pic about Hunter 
S. Thompson. I’ve experienced transcendental 
highs of gaming, and, mere moments later, 
the kind of crushing comedowns that would 
normally see one hospitalised or slammed 
straight back onto medication. 

Damn you Blizzard. You give me a great buzz, 
and then harsh the fuck out of it. 


Toasted - nicely toasted 
Let's riff, to start with, on the good side of Diablo. 
There’s no denying that for such a seemingly 
simple game, Blizzard certainly took its time 
in between Lord of Destruction, the Diablo II 
expansion, and Diablo Ill. In fact, how do you 
manage to spend this long on a game that has, 
effectively, just one mechanic (that is, click on shit 
until it stops moving and vomits up loot)? 

Well, the answer to that lies in the rumour 
that the game's been technically finished for 


years, and that it’s spent a good portion of the 
remaining time getting polished to a deep, shiny 
lustre of addictive gaming. | daresay that length 
of time is entirely justified. 

The mechanics may be simple, but Diablo 
Ill’s skilling process shows a lot of depth. At 
every level you’re unlocking a new skill, a new 
skill slot, or a new rune to beef up one of those 
skills. Sometimes this may not involve any real 
decision-making, like when you get one skill in 
anew slot - | mean, of course you're going to 
take it. But even after only a few levels, you really 
Start to feel like you can shape your character 
in all kinds of interesting ways. This counts 


double when you start to play co-operatively, 
and you discover the kinds of synergies you 

can unlock between classes. I’ve spent most 

of my playthrough so far with my Barbarian, 
accompanied by my partner's Wizard - between 
the two of us, we can keep a mess of enemies 
stun-locked, at arm's length, and always in a 
world of pain. 

When you throw in the expected ultra-wide 
variety of gear, both general and class-specific, 
there’s almost too much choice. But then, that’s 
part of the fun of the game, coming up with 
kooky builds like a sword and shield-bearing 
wizard, or a dual-dagger man-mountain of a 
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barbarian. And this gear drops plentifully enough 
that each new combo of sword, armour, and 
whatever can immediately be felt in the game. 
Blizzard's well known for releasing games 

that can run on just about anything, but while 
the graphics of Diablo Ill are simple, they’re still 
very pretty. The way elements are layered onto 

a scene is almost painterly, especially when it 
comes to way the palette of any given region - 
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All of the above is great and all, but in a very 
fundamental way despite the years of effort, in 
both balance, coding, and creative work by the 
Blizzard team, the game's greatness can come 
drastically and violently undone in mere seconds. 
Picture the author as a gamer, merrily (hell, gaily!) 
clicking away with his Hardcore character. He 
(playing a she, ‘cause man, is the male Demon- 
hunter ugly) is being careful, because once your 


Without warning, you start rubber-banding, 
your ping goes through the roof, and through 
no fault of the author... PERMADEATH. 


and there are a lot of them - is coloured. The 
game sounds great, too, from the music to the 
voice talent, and the feedback you get in combat 
means that even when you can barely see the 
action for blood, magic, and raining loot, you still 
have a pretty good idea of what's going on... 


But. 


And man, is this a big - and not in any good way 
- but. A big B-U-T. 


Hardcore dies, that’s it - no respawns, no access 
to all the juicy, boosted loot. 

So, clicking, but clicking carefully... 

Until, without warning, you start rubber- 
banding, your ping goes through the roof, and 
through no fault of the author... PERMADEATH, 
motherfucker. With a character I’ve no intention 
of taking online. Alternately picture the author 
smiling giddily at a really juicy loot drop - a 
Rare at level 11! - and then having the game 
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disconnect, only to then roll back to the last 
checkpoint, losing the Rare - and it was for the 
right class, even! 

And all of this can be laid right at Blizzard’s 
feet, for removing any offline capability. In a very 
real way, while you might think you own Diablo 
Ill and only ever intend to play it what looks 
like ‘single player’ mode, you do not own your 
save game, or even your characters. You can’t 
even control the safety of your last checkpoint, 
because previously defeated monsters respawn 
when you log back on; you can’t even go back 
to town to log out, because checkpoints only 
exist in the outside world. 

This kind of thing would be bad enough where 
it the fault of bad judgement or error, but Blizzard 
knows perfectly well what it’s doing; and | think 
it’s pretty much a hair's breadth from being 
inexcusable. 

That said, while I’m loathe to admit it, | do 
keep coming back to the game, despite every 
now and then wanting to slap an Epic Fail badge 
on it. When it works smoothly, it’s a hell of a 
creation. Just... I'll have my fingers crossed next 
time | log on. (2) DH 


Developer Blizzard 
Publisher Blizzard 
Website www.diablo3.com 


Gameplay 
Addictive and fun, but not all that new. 


Graphics 
Simple, but und 


Overall 


Stability;issues mar an otherwise 
excellent game. 
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THE WALKING DEAD PT 1 


The Walking D 


Telltale’s latest game aims for plenty of emotional punch, but does 


it succeed at landing them? 


TT Walking Dead game has always been 
an interesting prospect. The TV show has 
garnered a lot of attention, while the comics 
continue to tell the character-driven story of a 
zombie apocalypse. For the record, I’m a fan 
of both the comics and the show, and feel that 
there are strengths and weaknesses for both 
iterations of the IP. 

The strange thing is about The Walking Dead 
game is that Telltale Games are the devs that 
have been tasked with converting the zombie 
P into a gaming form. On one hand, their 
episodic approach to games is perfectly suited 
‘0 the franchise; on the other, their reputation 
or forging comedic adaptations (Sam & Max, 
Tales of Monkey Island, etcetera) makes them an 
odd choice to take on the serious tone of The 
Walking Dead. 

Thankfully, Telltale games hits it out of the park 
in their story that starts right at the beginning of 
The Walking Dead's zombie apocalypse, as you 
jump into the shoes of all-new character Lee 
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Everett who's in the back of a police car, heading 
away from the undead shit that’s hitting the fan. 
In many ways, The Walking Dead is a point- 
and-click adventure title. There are occasional 
bouts of action, but the core focus is on puzzling 
and, most refreshingly, characterisation: that is 
to say, how you choose to shape the character 
of protagonist Lee Everett. In the first episode, 
‘A New Day’, you get to personalise Lee via 
conversation options and life-or-death events 
that don’t have simple choices. If you choose to 
save someone, it’s at the expense of someone 
else. These decisions shape the way that others 


interact with you, too. 

To add further weight to these key decision 
moments, there’s a time limit for certain dialogue 
choices or when choosing between, say, 
saving a kid who's been grabbed by zombies, 
or the man who, moments before, you were 
bonding with. Thanks to some effective subtle 
music cues and solid voice work, you'll find 
yourself quickly caring about these types of 
decisions; even ihe dialogue options can have 
consequences. 

In fact, ‘consequences’ is the best word to 
describe the key component of what makes The 
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Walking Dead — Episode 1 such a compelling 
experience. You can complete a single play 
through in less than two hours, but the ‘what 

if factor of certain decisions—particularly 

those made hastily—will make you want to 

play through again. That being said, you might 
struggle to change decisions you've made in 
your first play through because of how attached 
you get to the characters: Lee and the others 


THE WALKING DEAD PT1 


comics but, despite the comic book aesthetic, 
there is an impressive level of attention to 
detail with the character's faces that makes for 
effective (or should that be ‘affective’?) emoting. 
While you will run into characters from the 
comics/TV show, it’s the new characters such 
as young Clementine who you ‘adopt’, and 
Kenny and his family that you'll find varying 
levels of attachment to. Timed conversational 


The Walking Dead is the type of game that 
makes for compelling viewing just as much 
as it makes for addictive gaming. 


you meet along the way. 

| played the whole game with a friend 
watching over my shoulder and, while we 
agreed on many dialogue options/life-or-death 
decisions, there were short tense arguing 
matches over other ones, which enhanced the 
overall experience. The Walking Dead is the type 
of game that makes for compelling viewing just 
as much as it makes for addictive gaming. 

The art style has been ripped straight from the 
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choices influence your relationships with other 
people, and considering you have to weigh up 
how a choice may come across to a particular 
character and how that might change how they 
interact with you, these momenis are almost as 
tense as the life-or-death ones. 

The action is on par with the comics and TV 
show in terms of frequency, so you can expect 
to be involved in ‘The Talking Dead’ more 
than splitting the heads of The Walking Dead, 


| True to the comics: 


but the balance really works. Telltale Games 
doesn’t back away from brutality. An early action 
sequence sees Lee bashing in the head of a 
zombie with a hammer, while a later sequence 
has him going through a series of steps to 
secure an axe for cleaving skulls. 

Technically speaking, my experience was 
flawless except for an occasional audio hiccup 
with dialogue levels. Outside of this, my only 
real major gripes were the rare stupidity of 
certain characters and their related puzzles, and 
sections of scripted dialogue that felt as though 
they should have been options that would have 
allowed me to further personalise Lee and, thus, 
my experience with the game. For the most part, 
the dialogue is believable and helps to add an 
engaging level of authenticity to the characters 
you meet along the way. 

Once the credits rolled on my experience, 
though, | was left craving more. The brutal action 
peaks and emotionally effective dialogue troughs 
made for a satisfying experience that kept my 
attention from start to finish. Suffice it to say, if 
you’re a fan of the comics and/or the TV show, 
this is a must-buy, and for everyone else, it’s well 
worth a look. (=) NL 


Developer Telltale Games 


Publisher Telltale Games 
Website www.telltalegames.com/walkingdead 


Gameplay 
Gripping and tense, though 
light on’action 


Graphics 


Y. Oveiall 
| An:emotionally compelling episode 
that’s true to the source material. 


y ANALOGUE: A HATE STORY 


right? 


From what it looks like... you were going over 
some logs with that crazy murderous bitch, 


Analogue: 
A Hate Story 


An interactive game in a genre you've probably never heard of. 


Wi we were first asked to review 
Analogue: A Hate Story by an Atomican 
on our marvellous Facebook page (at www. 
facebook.com/AtomicMPC), we got in 
contact with the dev, Christine Love, and set out 
to take a look. What we found was genuinely 
surprising; both from our lack of Knowledge of 


the genre, and the extent to which we enjoyed it. 


Analogue is effectively an interactive visual 
novel, taking place at an unknown time in 
humanity's distant future. Korean colony ship 
Mugunghwa left Earth for reasons unknown — 
simple exploration and expansion is assumed 

— hoping to establish Saeju Colony on some 
planet. Unfortunately for its crew, the destination 
was quite far, and generations along the way 
lost their knowledge of the very technology that 
surrounds them. So, too, did they lose the basic 
essence that made them Korean, their ability 
to read and write the language — though they 
adopted Chinese as a replacement. 

The problem is, Mugunghwa never reached 
its destination, and had instead been limping 
around Antares B for centuries. A rich client from 
the outer colonies decided they wanted to know 


Welcome back, master! What may! 
do for you~? 


why, and enlisted us — a plucky private space 
investigator — to find out what had happened. 
Thanks to the invention of FTL flight we caught 
up pretty quickly, but in a unique twist, we never 
actually step aboard the Mugunghwa. 

Instead, all communication is done wirelessly 

— at first through a Unix-inspired terminal, and 
then through a GUI that the ship's resident Al 
whipped up. It - or rather, she — introduces her 
name, *“Hyun-ae. The star denotes she’s an Al, 
and the centuries on the ship have driven her a 
little bonkers. Wonder why? Well, there’s no-one 
left alive to talk to. 

Anyway, “Hyun-ae brings up text logs to our 
request, which each fill in a tiny portion of the 
overall story. They range from diary entries to 
formal letters, and describe a somewhat feudal 
society in which men hold a lot of power and 
women are subjugated, neither supposed to 
read nor write. We can show each log to *Hyun- 
ae for her thoughts, and in many cases this 


results in the discovery of additional, related logs. 


Eventually we dig up the superuser (or su) 
password, and are given free reign over the 
ship’s functions. Turns out there’s another Al 
core available that contains a disabled Al known 
as *Mute — we flip the switch, and that’s where 
things got really interesting. 

Analogue manages to be truly novel by 
merging terminal and prose, giving a real sense 
of discovering the fate of the Mungunghwa as 


an outsider, and though the pacing is pedestrian, 


a notable period of excitement strikes as the 
interface screen fills with static —- though we 
won’t spoil the cause. 

Though the game can be completed in 
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under an hour by technically fulfilling the 

case requirements and downloading the log 
information, there are four other endings that 
can only be reached through careful selection of 
responses to questions that both Al cores will 
ask. Figuring out these endings grants access 
to concept artwork that, for once, isn’t available 
online, so it’s very rewarding to follow each 

path to its end. We'd recommend saving often, 
and there are lots of save slots, so feel free to 
experiment with terminal and conversations. 

Our first playthrough took just over two and a 
half hours, and though the asking price of $10 
may seem high, total playtime will be more like 
five hours once we've gotten all the endings. 

It's uncommon for a game to evoke a genuine 
emotional response, but Analogue managed to 
eke one out of us as we played — and it’s almost 
guaranteed to make you feel at least a little 
conflicted when it comes to making choices. 

In all Analogue is a fascinating example of a 
text-heavy game, and is well worth investigating 
for those who find the characters and setting 
interesting. (& JR 


r Christine Love 


Christine Love 
http://ahatestory.com/ 


Gameplay 

Most of the time you'll be reading, 

but it’s quite engaging. 

Graphics : 
resolution, bu 


A aun tle from asmall dev that 
you'll enjoy. E 
ia 
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INSANELY TWISTED SHADOW PLANET 


Insanely Twisted 
Shadow Planet 7 


XBLA title hits PC with a bang, promising | 


fun and tricky puzzles. 


nsanely Twisted Shadow Planet (henceforth 
ITSP) is, as the name suggests, pretty loaded 
with shadows. And yes, it’s on a planet. But 
that’s about all one can glean from the title alone 
— to fully appreciate ITSP, you really do have to 
see it. Until now you needed a 360 for that, but 
the plucky dev has just released for PC. Hooray! 
It begins in the style of a zombie movie; a 
pathogen from space slams into a clean planet, 
quickly breeding and coating the planet in black 
goop. This is clearly not on, and the orchestral 
soundtrack gives it a suitably epic feel — it’s even 
performed by the Prague Philharmonic! From 
here we're handed control of a tiny alien in a 
UFO (which over time you will get to identify with 
pretty well, so we suppose it’s more of an FO). 
As we traverse the planet's surface, which is 
in the midst of the pathogen multiplying across 
its body, we reach a group of other UFOs and 
follow them through a network of tunnels that 
lead downwards towards the planet's core. 
Abilities are extremely limited at the start of 
ITSP, with our only tool to hand a long-distance 
object scanner. Along the way our companion 


UFOs are damaged by spiky airborne pathogen 
spawn, handily leaving behind a blaster that we 
scavenge and use to defeat the floating scourge. 

We then tootled our way to a transport 
system stored in the caverns, which blasts us 
even further underground — and ever-closer 
to the infestation at the planet's core. To get 
there, we must first traverse five distinct areas 
of the crust: Organic, Ocean, Ice, Mechanical, 
and Electrical. Each area is visually distinct 
and presents our friendly alien with a variety 
of challenges, as enemies and puzzles hinder 
progress. It’s very reminiscent of 2D side- 
scrolling games such as Metroid Fusion, and has 
a similar reliance on a map to navigate around. 

Most puzzles can be defeated with simple 
trial-and-error, such as the lasers and reflective 
surfaces of the Ice area, but some are plain 
weird — such as knowing which tool to use 
to pass barriers (in this particular case, the 
shield ability to conquer a gassy pond). This is 
compounded by the sheer variety of tools: there 
are nine to unlock, and each has a unique use in 
very specific circumstances. 

Adding to the challenge are bosses, a few of 
them per area, though they're not too hard once 
you work out how to damage the vulnerable 
points. And even though we've built this up 
as a hard game — you'll definitely die a couple 
times — it’s not impossible, and we cleared it in 
just under six hours (100% map exploration, all 
artefacts, full shield and almost-the-rest-of-the- 
collectables). 

But perhaps the mosi enjoyable part of ITSP 
is the exploration. There's a real sense of initial 


confusion as we attempted to work out what 
the pathogen has done, and the trepidation that 
follows as we wander around the subterranean 
areas full of exotic dangers and clean, crisp 
graphics. 

The 360 version of the game has DLC for 
purchase, but the PC version reviewed comes 
with it — both the Lantern Run and Shadow 
Hunter extra modes are designed for four 
players, and aren’t particularly fun solo. Worth a 
shot with mates, but value is hard to determine. 

ITSP has full 360 controller support, but it 
plays great with keyboard and mouse - the 
former to navigate and select weapons with keys 
1-9, and the latter to aim and shoot - and there 
were but a few times where we felt cheated by 
clunky controls. 

The current price of ITSP is $15 on Steam, 
which we feel is pretty great for six hours of 
visually interesting UFO simulation (See our 
screenshot gallery at www.atomicmpc.com. 
au/138_ITSP). Of course, if it’s ever on sale it'd 
be an instant purchase — though replayability is 
limited due to the linear nature of solving puzzles. 
It's a great showing from an indie developer, and 
is all too easy to recommend. |“) JR 


(PC, 360 (reviewdonPC) 


iy Developer Fuelcell Games/Gagne International 
Publisher.Microsoft Studios | 
Website http://www.gagneint.com/itsp/itsp_main.htm il 


Gameplay 
Arcady and fun, interesting puzzles. 


Visually wonderful i 


| 
| 
| 
| Graphics 
| 
| 


A must-play:indie game worthy 


of your\attention: 
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cy Newey SNIPER ELITE V2 


Ever wanted to see a man’s spleen explode from a high-calibre bullet impact? 


Yeah, me neither... 


SS Elite V2’s one of those stealthy games 
in more ways than one — that seems to 
have achieved a fair amount of commercial 
success without first getting the usual critical 

sell via giant marketing campaigns and gushing 
reviews. In a lot of ways, that’s likely down to the 
fact that there's’ a certain subset of the gaming 
population that really digs on the whole idea of 
sniping. As evidence, | give you the runaway 
sales engine that was Sniper: Ghost Warrior 
(terrible game, that surprised even the publisher 
with how well it sold), and the true-fact that in 
any given team-game where a sniper-like class 


is available, most of the players will camp on a 
hill and ignore every request to, | don’t know, 
capture anything that will help your side win. 

I'm looking at you, Battlefield 3! 

To be honest, I’m not immune to the oddly 
alluring image of the lone sniper taking on hordes 
of enemies and emerging victorious — or at least 
with a glorious kill-count before getting gunned 
down. | play Recon as much as the next man, 


so, and have been known to camp a time or two. 


So, long story short, after hearing some 
positive murmurings about V2, | had to give 
itago. 


Yes, it is basically a Nazi Murder Simulator. 


Killing Nazis = 
Victimless Crime 


After a bit of tweaking with the game’s graphic 
settings — which are pretty detailed for a game 
on all platforms — there’s no denying that this is 
a pretty good looking title on the PC. The Asura 
engine handles some great lighting effects in 
particular; given the importance of shadow and 
mood in what is basically a stealth FPS, it would 
want to. 


=SNIPERCELITE V2 


More importantly, the engine handles the 
game's detailed ballistics and hit mechanics to 
an almost obscene level of detail. You see, the 
big ‘draw’ of the game is an X-ray kill-cam, the 
kind of thing that, had the game been denied 
rating in Australia, you’d look at and say “Well, 
no wonder”. 

Nearly every shot you fire with your rifle gets 
dissected in ultra-slow motion, and when you 
do particularly well at bulls-eyeing those evil 
German's (and merciless Russians, in some 
levels), you get to see your bullet penetrating 
flesh, bursting organs, and shattering bones. It’s 
so detailed as to be, well... | like a bit of gore, 
and there’s no denying that the system’s kind of 
clever, in a gruesome way, but does this really 
add anything other than sick satisfaction to an 
otherwise solid stealth shooter? 

| don’t know. But | do keep playing. 

The story’s simple enough — sniper meets 
targets, targets die, sniper looks for more targets 

— but it's the challenge of each new map and 
mission that pulls you through the campaign. 
You've a range of tools at your disposal, from 
trip-wire mines up to Panzerfaust tank rockets, 
but you’ve always got a limited amount of gear 
and weapons you can carry, so it’s best to keep 
things simple and reliable. The game relies a lot 
on stealth mechanics, like timing your shots with 
sources of loud noise, or staying out of sight 
of wandering guards, but thankfully the only 


punishment you get for being spotted is a louder 
and tougher firefight. It feels like there’s actual 
consequences to being spotted, rather than it 
being a mission-ending condition. 

However, one thing a good stealth game 
relies on is sharp and challenging Al, and well 
your enemies move well-enough and use cover, 
it's immersion-breaking to fight off a mess of 
angry guards with a Thompson SMG and some 
grenades, only to turn a corner or ascend a flight 
of stairs to find another soldier or guard blithely 
patrolling only meters away from the action. It’s 
at these moments you realise how scripted 
much of the game is. 

But it’s still fun, and on the highest difficulty 
you'll be challenged by enemy numbers as 
much as bullet drop or windage. 

The campaign's solid enough, but you get 
even more fun in co-op modes, and the almost 
impossible to find a game on MP side of things. 
Challenge maps also add a bit of variety, testing 
you against ever tougher waves of enemies; 
these are actually some of the more rewarding 
parts of the game. 

However, | keep coming back to the gleeful 
rendering of the kill-shots. The thing is, | can’t 
imagine a real sniper even thinks about what 
the round is doing, other than dropping his or 
her target before moving on to the next shot. 
This is a gamification of gross physical damage 
that really does go a step too far; even more 


annoying is that | sometimes find myself getting 
caught up in it. Not to mention that the constant 
loss of control really does take any sense of flow 
right out of the game. 
| might be over thinking things, but it occurs 

to me that Sniper Elite V2 is one of those guilty 
pleasure games that you just don’t play in front 
of polite company. But I'll still fire it up to see if | 
can make it through one more wave of suicidal 
Nazis. (@) DH 
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Developer Rebellion Development 
Publisher.505:Games 
Website http://sniperelitev2.com 


Gameplay 
Some great mechanics, but 
questionable in its violent detail. 


Graphics 


Blah detailed envi 
and c aracters. 


Probably-a:bit too much 


ballistic detail... but'still fun. 
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y LEGEND OF GRIMROCK 


Epic old school RPG gaming makes a triumphant return! 


Are who was weaned on games running 
on a 286 will remember they had to make 
do with very limited resources — so games like 
platformers were flat 2D (no Trine goodness), 
shooters were top-down scrollers (aka 1942), 
and FPS didn’t even exist. 

And RPGs weren’t anything like those we 
have today: instead movement was tile-based, 
one square at a time, in just four degrees. 

Yet we loved it and devoured games like Eye 
of the beholder, Bards Tale, the Wizardy series 
and Lands of Lore to name just a few. 

So when Legend of Grimrock first emerged 
from the shadows as a modern 2012 game 
sporting tile-based movement, old farts 
everywhere felt a tinge of nostalgia in their 
gamey bits. 

Why hark back to a time where a game was 
played square-by-square, instead of the glorious 
free-form games like Skyrim now epitomise? 
After all, isn’t this the point of progress? 

Because, of course, it’s immensely fun! 
Perhaps it’s a function of the nostalgia, or 
perhaps because Legend of Grimrock isn’t just a 
tile-based RPG but one developed with today’s 
tech — high-res textures, dynamic lighting, SSAO 
and more. And it works oh-so-well. Though 
Diablo Ill’s siren call beckoned time and again, 
we found ourselves drawn in and unable to put 
Legend of Grimrock down. 

But enough of the praise, what’s Grimrock like 
to play? In a small twist on the classic story, your 
brave party of adventurers are but a bunch of 
misfits declared guilty of some unknown crimes. 
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The punishment? To be unceremoniously 
thrown down a pit, the entrance to the Grimrock 
dungeon. The only way out - if there is one — is 
down, and so you start exploring. 

Right from this point you're taught game 
mechanics as you play, such as opening doors 
with levers or pressing hidden buttons to open 
secret rooms — and here is one area where the 
game really shines. 

The dungeon is designed to stop intruders, 
so although hacking-and-slashing at monsters 
plays a part, it’s more often about problem- 


Legend of Grimrock 


solving: how to get past rooms, avoid a 
smattering of dangerous creatures, or find keys 
that open doors to lower levels. 

As you venture deeper the puzzles get harder 
and harder, but none of them were too hard 
to completely stump us. Usually it just took a 
moment to sit back and think outside the box 
and get an ‘Aha!’ moment. Perhaps this is part 
of the addiction of Grimrock — the adrenaline 
rush you get when you find your solution works 


— much like the buzz of problem solving in Portal. 


In fact, we’re inclined to call Grimrock Portal-by- 
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tiles (sometimes, as it happens, literally). 

Even the secret rooms — often rewarding you 
with powerful unique gear, or entirely new areas 
to explore — reflect the kind of thinking you need 
to follow: after all, if you were designing this 
dungeon, what would be more secret than a 
secret within a secret? We wondered about this 
and, as it happens, while examining the walls 
within a secret room we found exactly this more 
than once... Brilliant! 

Even the pits which litter most levels 
don't all lead to doom: sometimes they 
lead to secret areas, which has the scary 
side effect of making you want to jump 
down dark holes into the unknown. 

Problem-solving and monster bashing 
aside, Grimrock plays out like most RPGs: 
explore, steal or find phat loot, equip your 
characters and level them up. There are just 
three main classes: Warrior, Thief and Mage but 
each of these can specialise in different skills, 
such as Assassination or Unarmed combat 
(we had fun making a ‘Monk’ character that 
excelled with his hands). Magic uses a unique 
rune-based system whereby spells are simply a 
combination of runes you press to cast, making 
it possible to discover new spells by trying your 
own combinations. Same goes for making 
potions, although there are less variations 
available here (we had fun, however, discovering 
how to make potion of Rage before we actually 
later found the recipe for it). 

The only thing we felt was missing, it seemed, 
was some sort of deeper story to tie your 
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LEGEND OF GRIMROCK 


attempt to escape from Grimrock together — but 
just as we starting to think this, we ran right into 
it: when you later begin to rest your party (one 
means of healing) you start to have strange 
dreams that, without spoiling it, indicate that you 
may not be alone down here... 

All up Grimrock is a clever, polished, beautiful 
re-imagining of the classic RPGs of yesteryear. 
Despite years of free-form RPGs and FPSes, 
it didn’t take long to settle into the tile-based 
WASD movement and — as if digging into the 
dungeons of our own mind — after just a minute 
or two we found ourselves instinctively reaching 
for the for the ‘Q’ and ‘E’ keys to turn on the 
spot and found they worked as expected, joy! 
It's as if we already knew the game. 

Being a modern game, however, the mouse 
has a role too — you can click anywhere on 
screen to pick up items, cast spells, open doors 
and re-order your party. And fighting is, as 
with movement, tile-based. This can to lead to 
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some interesting tactics guiding monsters down 
pathways to traps, but can also be abused 

in large open rooms when you can whack a 
monster and move to avoid it — you can probably 
call it an ancient form of kiting. Never-the-less, 
some fights are quite tough, especially with boss 
monsters, and it helps to have a party kitted to 
the gills with good equipment and potions as 
backup. 

By default, thankfully, there is an auto-map that 
tracks your explorations but if you really want to 
go old stylez there is an ‘Old school mode’ that 
disables the automap. Instead, the game comes 
with a printable PDF of its own dungeon-themed 
graph paper to draw your own. Class! 

If you’re a fan of the classic RPGs, you'll love 
Grimrock. If you’re not an old fart and never 
played the classics, you'll have a ball with a very 
different style of gameplay you probably haven’t 
experienced before. Either way, for $15 (on 
Steam) it's awesome value. Buy it. ((&) AM 


PC 


Developer Almost Human 
Publisher Almost Human | 
Website www.grimrock.net 


Gameplay 
Perfect mixture of puzzle, combat 
and RPG elements. 


Graphics 
Modern effects combine: 
classic RPG styli ng. : 

f~ ses ps 


Sou Bick 
some are repeti 


se f Overall f 
A must-have if you:grew up playing f 


classic RPGs, and'an awesome new 
experience if you haven't. 


Atomic & GIG 


a, | 


NIGHT 


and games night a hit! 


There was liquid nitrogen in abundance, and some mighty competitive Battlefield 3 
action, at Atomic HQ last night... 


Te LN2 flowed free and fast recently, at our 
first sub-zero overclocking event here at 
Atomic HQ! 

We opened the doors as the rest of 
Haymarket’s staff were leaving, after casting 
a rather curious eye over the mess of gaming 
systems being set up by Team Immunity, and at 
the arcane tools of the serious overclocker. As 
folks showed up, both youngpro and dinos22, 
from TeamAU, got down to the action. 

After a brief safety intro fromm Dino (essential 
when dealing with stuff as chillingly cold as LN2), 
our guests split into teams and got to work on 
two GIGABYTE boards, a UD3 and a UDS5, each 
with a new lvy Bridge processor, while some of 
the staff (ahem) got to testing out the Battlefield 
3 LAN. 

It's tough work! 

It was competition all round. The two OC 
teams were aiming to get the best clocks under 
the tutelage of dino and youngpro, while the 
more gaming oriented set about fragging their 
way to victory under the watchful eye of Tl, 
fresh from just gaining a world championship in 
Battlefield 3. 

There was beer, there was pizza (so much 
pizza, eaten so damn fast!), there was awesome 
fun for all. 
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GIGABYTE OVERCLOCKING NIGHT 


At the end of the night, we managed to get some 
awesome clocks, too. As youngpro told us, IVy 
Bridge really is an excellent overclocker’s chip; in 
fact, it was his team who won, achieving a clock 
speed of a shade over 6.4GHz, beating dinos22’s 
team by the barest of margins. The TeamAU gang 
will be doing more testing today, and are expecting 
to get even higher; we'll keep you informed. 

Having won, the members of the winning team 
went into a draw for a new GIGABYTE Sniper M3, 
which ended up going to forum regular Osama Bin 
Athlon. A similar prize went to the ultimate winner of 
the BF8 fragathon, which went down to the wire in 
a one-on-one match that ended up being won in a 
Golden Frag shoot-offl 

So thanks to everyone who came along, thanks 
GIGABYTE and TeamAU, and thanks to Team 
Immunity for setting up and running our LAN. 

Now check out our gallery of awesome pics from 
the night! (( 
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FALLBACK 
ACK 


You can never go back 


If only there were some way to bottle that feeling of the first time you play a game... 


T= are moments in gaming that stick with 
you — great headshots, particularly cool 
moments where you kill ALL THE ZERG, 
or just messing about the buddies in the inn 
at Goldshire. But one thing that’s particularly 
ephemeral are the first moments in.a new game 
that’s truly doing something new. 

The perfect case in point; for me, were my 
first steps into the colourful; wartorn landscape 
of World of Warcraft: Oddly, it's something that 
was only a little over five years ago, but in MMO 
terms it seems like three lifetimes; the game is so 
different now, and my own experience of it has 
changed a.mess as well. 

The first time you play any game is going to 
come with a sense of exploration and discovery, - 
but WoW utterly nailed it. Sure, the early game 
experience has been streamlined now, and 
there’s much more complexity and nuance to the 
early levels now, but none of it compares to being 
in the game around launch and seeing everything 
for the first time. 

Even just learning the game was immensely 
satisfying. Now | know exactly which talents to 


slot in— on the rare times | fire World of Warcraft learning from mistakes and sharing what you’ve 

up again — and what kind of build to aim-for. Back —_ learnt with friends and guildies. 

then, it was all about discovery; using every skill Being the giant nerd I'am, | was also playing 

and talent at your disposal, mixing things up, exclusively on RP servers with a bunch of friends, — 


The first time you play any game is going 

to come with a sense of exploration and oa , 

discovery, but WoW utterly nailed it. SO we were all in character most of the time, 
Zor" | py ; 


which added another layer to the experience. 
—— | ‘ a 


Even better, so were most other players on 
the server — something that’s sadly missing 
from even the most dedicated servers, such as 
Feathermoon. 

So not only are you seeing epic vistas, like 
the approach Stormwind, with all the statues 
of past heroes (and yes, my Night Elf Hunter, | 
Cuthalion, did manage to pull off commenting to 
his companion “Long have | wished to look upon 
my kin of old...”), but that sense of awe is being 
shared on an entirely higher plane. 

To steal a phrase, though... all of these 
moments are kind of lost. Probably a little bit like. | 
some kind of excretion in a downpour, though 
maybe that’s too overwrought. 

Regardless, you can never have them again. In | 
some cases, especially after Blizzard broke the | 
cohesion of the world with Cataclysm, you can’t | 
even pretend to have them — those places just | 
aren't there any more. 

It almost seems obvious that you’d neverbe | 
able to get these feelings and sensations again — | 
that's what life is like, after all, But | think it’s worth | 
celebrating when a game can make you feel that 
way. Don’t you? @ | 
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‘DreamBook Power P17CR 


From $1999 


RRP Inc-GST 


- New Intel Ivy Bridge Technology 


- Up to 32GB DDR3 1333MHz Memory 


- 2 x Serial-ATA Hard Drives 


JreamBook Power W76 i5 


ATI Radeon 
HD 5470 1GB 
Graphics 


Great Value & Performance 
Intel Core i3 / i5 / i7 Mobile Processor 
Up to 8GB DDR3 1333MHz Memory 
15.6" Wide 1366x768 (16:9) LED Display 
ATI Radeon HD 5470 1GB GDDR2 

/PCI Express Graphics 

Optional 802.11b/g/n Wireless, Bluetooth 


DreamBook Power W27CR 


New Intel Ivy Bridge Technology 
3nd Generation Intel Core i3 / i5 / i7 Processor 
Up to 8GB DDR3 1333MHz Memory 

17.3" HD+ (1600x900) 16:9 Crystal Bright 
Intel HD 3000 Graphics (Up to 1.7GB) / 

nVidia GeForce GT 630M 1GB DDR3 Graphics 
802.11b/g/n Wireless, 1.3 Mega Pixel Camera 


- 3rd Generation Intel Core i3 / i5 / i7 Processor 


- 17.3" Full HD (1920x1080) 16:9 Crystal Bright Screen 
- nVIDIA GeForce GTX 675M 2GB GDDR5 PCle x16 Graphics 


- 3.5G / TV Tuner (optional), 2 Mega Pixel Camera 


DreamBook Power B51 
From _— 


RRP Inc-GST 


- PC User Product Of The Year & Best Buy 2011 
- Intel Core i3 / i5 / i7 Mobile Processor 

- Up to 8GB DDR3 1333MHz Memory 

+ 15.6” Full HD 16:9 (1920x1080) LCD Display 
- nVidia GeForce GT 425M 1GB DDR3 


PCI Express Graphics 


- Optional 3.5G, 9-in-1 Card Reader, 1.3MP Camera 


DreamBook Power W17CR 
From $1199 


RRP Inc-GST 


- New Intel Ivy Bridge Technology 

+ 3nd Generation Intel Core i3 / iS / i7 Processor 
- Up to 32GB DDR3 1333MHz Memory 

+ 17.3" FHD (1920x1080) 16:9 Crystal Bright 

- nVidia GeForce GT 650M 1GB DDR3 


PCI Express x16 Graphics 


- 802.11b/g/n Wireless, 2 Mega Pixel Camera 


Build your own dream! 


www.pioneer.net.au 


1300 883 218 / sales@pioneer.net.au 


GAMING EDITION 


DreamBook Power X72 i7 6 Core = Extreme 


From $2799 


RRP Inc-GST 


a 7VIDIK 


SLi 


- Intel Core i7 Six / Quad Core Processor 
- Up to 12GB DDR3 1333MHz Memory 


- 17.3" Full HD (1920x1080, 16:9) Crystal Bright 


- nVidia GeForce GTX 480M 2GB DDRS SLI Graphics 


- 3x Hard Drives, RAID (0/1/5) Support 


- DVD/Blu-Ray Dual Layer, Intel 6300N 802.11b/g/n 
- 3.5G Broadband, Bluetooth, 3 Mega Pixel Camera 


DreamBook Power W15CR 
From $999 


RRP Inc-GST 


- New Intel Ivy Bridge Technology 

- 3nd Generation Intel Core i3 / i5 / i7 Processor 
- Up to 8GB DDR3 1333MHz Memory 

+ 15.6" HD+ (1600x900, 16:9) Crystal Bright 

- nVidia GeForce GT 650M 1GB DDR3 Graphics 
+ 3.5G Broadband Modem, 2 x USB 3.0 Ports 
-9-in-1 Card Reader, 2 Mega Pixel Camera 


DreamBook Ultra Power W11 


From $899 
RRP Inc-GST 


- Ultra-light: under 2.0kg; Up to 7 Hours Battery Life 
- New Intel Ivy Bridge Technology 

- 3rd Generation Intel Core i3 / i5 / i7 Processor 

- 11.6" (1366x768) 16:9 Crystal Bright 

- nVidia GeForce GT 650M 2GB PCle x16 Graphics 
- Up to 8GB DDR3 1333MHz Memory 

- WiFi, 2-in-1 Card Reader, 1.3 Mega Pixel Camera 


DreamBook Power P15CR 
From $1499 


RRP Inc-GST 


- New Intel Ivy Bridge Technology 

- 3nd Generation Intel Core i3 / i5 / i7 Processor 
- Up to 16GB DDR3 1333MHz Memory 

+ 15.6" Full HD (1920x1080, 16:9) Crystal Bright 
- nVidia GeForce GTX675M 2GB GDDR6 / 


nVidia GeForce GTX670M 1.5GB GDDR6 Graphics 


+ 3.5G, 9-in-1 Card Reader, 2 Mega Pixel Camera 


DreamVision Power i7 PC 
From $699 


RRP Inc-GST 


- New Intel Sandy Bridge chipset 

- Second generation Core i3 / i5 / i7 Processor 
- Up to 32GB DDR3 Memory 

+ Up to 2 x nVidia GeForce GTX 295 1792MB 


896bit GDDR3 PCI Express Graphics Cards 


+ Up to 3 SATA Hard Drives RAID 0/1/5 
- Multiple case choices & customisable options 


All prices include GST, exclude freight, all images are for illustrative purposes only. Errors and omissions excepted. Free 1 Year On-site Pickup & Return Warranty, 2 and 3 Years Optional. 
- ISO 9001 Quality Endorsed Company QEC11489 - Commonwealth Government Endorsed Supplier 263 - State, Local, Government, Education Contract Supplier 


for all brands of PGs, 
_ and Servers. 
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COMPUTERS 
NSW QLD WA AUCKLAND | 
ARC Computers 02 9748 8322. arc.com.au Digital Matrix Computers 07 4771 4600 digitalmatrixcomputers.com.au Computer Cash & Carry 08 9388 1202. cashncarty.com.au Megatech Limited 09 625 6826 qmb.co.nz | 
| D&D Computer 02 9742 3282 ddcomputercom.au _Dirkwoods Mermaid Beach 07 5575 4575 woods.com.au Foxcomp Technology 08 9331 3643 foxcomp.com.au Inc Technology and Serv 09 2740448. inc.co.nz | 
| Express PC Parts 02 9674 3108 expresspeparts.com: au Game Dude 07 3387 1500 gamedude.com.au Netplus Micro Computers 08 9242 7288 netplus.com.au Rei a au Tae cin | 
WK Intemational PL 02 9745 0877 _ik.com.au Pinnacle Computer Systems: 07 4638 0826 _pinnacieonline.com.au Worldwide Net Solution 08 9375 9188 nelsolution.com.au VR Concept 1 06 3545786. vrconcepis.co.ri i 
MWAVE 1300 727 446 mwave.com.aul TAS ACT V 
Techbuy 02 9648 1818 techbuy.com.au Principal Computers 03 6235 5000 tasmanianpe.com.au Principal Computers 02 6223 2477 principalcomputers.com.au CHRISTCHURCH i 
SA Taspro Computers 03 6424 1911 taspro.com.au Oliffs Computers 03 343 3865 oliffs.co.nz | 
Advantek Computers 08 8445 8450 advantek.com.au vic WELLINGTON ROTORUA : | 
Auswide Computers 08 8254 3522 auswidecomputers.com Computers & Parts Land 03 8542 8688 cpl.net.au Fergus Computer 04 939 1581 — ferguscomputers.co.nz X Three 07 349 0480. xthree.co.nz 
MATS Systems 08 8186 2110 mats-systems.com.au. Scorpion Technology 1300 726 770 scorpiec.com.au PC Patch 04 568 6885 — pcpa' WHANGAREI! | 
PC Plus 08-8262 7134 pcplus.com.au Xtreme systems 04 566 0389 — extrem: The PC Factory 09 430 2293 » thepcfactory.co. tz 


